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Sewage Lifting Sewage ^ 


ABSENCE OF MOVING PARTS 
SELF-CLEANSING 
VELOCITY INSURED 




WATER or sewaj^e in high level system gravitates into flush tank C 
which, when the flushing point is reached, discharges its contents 
through pressure pipe D into air-cylinder E, forcing the air therein 
through air-pipe F. The sewage which has gravitated through the low 
level system into sewage receiver A, and thence (passing flap valve 
which prevents its return) into forcing cylinder B, is thus lifted into 
the high level sewer through rising main G. 

The contents of flush tank C are sufficient to completely empty the 
air-cylinder of air, and also fill pipes D and H, thus bringing into action 
and automatically withdrawing the liquid contents of air-cylinder E and 
recharging same with air through vent pipe 1 in readiness for the next 
discharge, in building sets, the water thus withdrawn may be collected 
in a supplementary water tank and from thence feed the fixtures which 
are below it. 

In cases where wastes*' are not available for pressure liquid, a 
small open dome is placed in sewage receiver A connected by air-pipe 
with flush tank C, which latter will then discharge only when forcing 
cylinder B is filled and the sewage rising in sewage receiver A displaces 
the air in the dome. Inasmuch as the pressure liquid is discharged into 
the high level system, it may be used for supplying sanitary fixtures 
Cm office buildings), flushing sewers, etc. 


The Automatic Sewage Lift ^^Z^V'l^^^XlT^y 

a falling column of liquid in tran- 
sit to fixtures or sewers. Always ready for immediate use. 

MERRITT & COMPANY 

( Licensees under Adams & Priestman Patents) 

1024=1030 Ridge Ave., Philadelphia 


Every apparatus guaranteed 


Write for particulars 


A BUILDING SET 


THE PRIESTMAN AUTOMATIC SEWAGE DISTRIBUTING APPARATUS 



INSTALLED 


By the City of Charlotte, N. C. 

By the Town of Hanover, Pa. 

By the Village of Ridgewood, N. J. 

At the Works of the Lackawanna Steel Company, Buffalo, N. Y. 
At the Eastern Reformatory, Napanoch, N. Y. 


Flow of Sewage from Septic Tank to Ridge and Furrow Filters 
at Eastern New \ork Reformatory, Napanoch. N. Y. 

■Automatically operated by a simple arrangement of air bells 
and connectmg pipes without moving parts, which permit the entire 
flow of sewage to pass through the first Chamber until thesewa-e 
the o,.en furrow reaches the depth of ,8 inches, and then bv c'au " 
.ng an a.r bnid n, the feed pipe, automaticallv cuts off its own sud 
ply and tra,,sfers the entire flow to the second chan.ber and L oZ" 
furrow Here the process is repeated and again consecutivelv^n 
the th.rd and fourth chambers, the last returning tht flow to ih^ 
first, and l.egninnig the circle over." 

(See Fifty-seventh Annual Report of the Prison A.ssociation 
ot rsew \ork, page -7). 




RIDGE AND FURROW FILTER AUTOMATICALLV CONTROLED 


4V 1^- ..^ 

PRIVATE INSTALLATION. 


. Priestman Aatomatic Air=Lock Sluices "^^ving pans May 

be operated without 

U u J additional head, 

h liter beds automatically fed in rotation. Contact beds automatically held 

in contact. ^ 

MERRITT & COMPANY 

Contracting: Engineers 

1024=1030 Ridge Ave., Philadelphia 


Every apparatus guaranteed 


Write for particulars 

Form 61. ii-04-yU. 
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STANDARD SIZES C 



inch Mesh, 
No. 18 Gauge. 
Sheets, 3 ft. x 8 ft. 


6 in. Mesh, 
(Has sectional ar 
c 

Sheets 5 ft. x 8 



Diamond Lath. 
24 Gauge. Sheets. 18 ins. X 96 ins. 20 sg. yds. per bundle. 
26 Gauge. Sheets. 24 ins. X 96 ins. 16 sq. yds. per bundle. 


Merritt i 
Southern Exp 

hain on 
•024-I030 Ridge 1 1 

BRA.NC 

610 Colorado BIdg.. Wash, 


EXPANDED METAL. 




U in. Mesh, No. 13 Gauge. 
Sheets 6 ft. x 8 ft.; 5 sheets per bundle 
240 sq. ft. 



1 ' in. Mesh, No. 12 Gauge. 

Sheets 4 ft. X 8 ft.; 5 sheets per bundle 
= 1 60 sq. ft. 


luge Steel. 

iq. ins. per foot 


ts per bundle 


rnpany 

id Metal Co. 

WORKS 

Philadelphia 

IS 

7 Clay St., Baltimore 



"A" Lath. 

24 Gauge. Sheets, 18 ins. x 96 ins. 12 sq. yds. per bundle. 

"B^* Lath. 

27 Gauge. Sheets, 18 ins. x 96 ins. 20 sg. yds. per bundle 
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T H E 

Expanded Metal 
System <>f 

Fireproof BiiiUlini!; Construction 

FOR IM.OOKS, ROOFS, PARTITIONS 
C F: I L I N (i S, C O L U M N S. W A 1. 1.8 

' ' K \ 1 ( I ^ I ! ' . 

Also 

RcintorcxHl (loncrc^tc Construction 


KOINIMTIONS, ?\\ Wtts, Bk 

n NNKI.S, l()N.»k I 1 >, VAll.T 

FOR ! I» I 


> seas** 

• T A Com PAN ' 

Southern Expanded Metal 


The Associated Expanded 
Metal Companies 


THE NORTH WESTERN EXPANDED METAL COMPANY, CHICAGO 
CENTRAL EXPANDED METAL COMPANY, PITTSBURGH 
THE EASTERN EXPANDED METAL COMPANY, BOSTON 
EXPANDED METAL ENGINEERING COMPANY, NEW YORK 
ST. LOUIS EXPANDED METAL FIREPROOEING COMPANY, ST. LOUIS 
THE SOUTHERN EXPANDED .METAL CO.MPANY, WASHINGTON D. C 
MERRITT c^- COMPANY, PHILADELPHIA 



BUFFALO EXPANDED .METAL COMPANY, BUFFALO 
EXPANDED .METAL FIREPROOEING CO.MPANY OF PITTSBURGH, 

PITTSBURGH 

WESTERN EXPANDED METAL AND FIREPROOEING CO., 

SAN FRANCISCO 

EXPANDED METAL AND FIREPROOEING CO., LIMITED, 
TORONTO, CANADA 


EXPANDED METAL 


NO rWrriiSTANDIN'G Kxp.uukHl Metal luis been a staple in the c-oninieirial list of construetion materials 
for the last fifteen years, it is nevertheless still re.oarded as a unitiue prodiiet in the mechanical world. 
Althouuh orio-inally desioned and perfected with a view to a special use as a mesh for the manufacture 
of fences, ouards and railings, in which fi-ld it still has a considerable demand, it is at tliis time a very large 



fa.-tor in structural operations throu^rhout the world. Curiously enounh almost any mechanic upon exannnation 
of a sample of the metal to-day would say, ^'that\ an easy thing to make,^" but for all that it retpiired great 
skill and nuich patience to bring it to a point of connnercial perfection. As a material it is nothing more or less 
than a plain sheet of sbeel, which, by an automatic machine, is opened into meshes of any desired size or section of 


Figure 2 

strand. The operation is accomplished, as said, by an automatic machine which receives the sheet cold, and at a 
single stroke the slitting and opening of the meshes are simultaneously acc()mi)lished. No material is wasted, 
no pieces are lost, and the elastic limit of the steel is increased. The finished sheet of Expanded Metal is from 
three to eight times as large as the original sheet of steel, according to the size of the meshes in the finished sheet. 
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The material is made to-day, tor the most part, bv machines which give a product in uniform len^tli of 
8 feet, the width being 12 inches to 72 inches, as occasion mav require. Steel as light as 27 gauge is used with 
meshes only t of an inch, while for other purposes sheets are being cut from No. 3 steel with diamond meshes 
5 inches by 12 inches, with many intervening sizes and weights, making possible any desired combination of mesh 
size and strength. 

In the accompanying illustrations are shown three standard types of material. The first, Fig. 1, represents 
the original form in which the material was connnercially produced as a lathing mesh, and in this form it is still 
being made with perfect success mechanically and with entire satisf^iction to users. There is no better material 
made upon which to plaster than this. Fig. 2 represents a more recent production in the way of a lathing mesh 
which is described as 'diamond mesh.^^ In common practice sheets of these two materials are produced in lengths 
of 8 feet and in widtlis of 18 inches, and they constitute the standard in the specifications of all leading architects 
throughout tlie country. Fig. 3 is the typical form of mesh which has been developed for uses quite too numerous 
to mention in this catalogue; sutHce it to say that meshes including f inch, U inches, 2 inches, 3 inches, 4 inches, 
and 6 inches are produced to-day and meeting large demands, according to their fitness for the particular case in 
hand. In the sheet accompanying this book are shown in full form what may be termed standard sizes. It 



Figure 3 


would be impossible, to designate the special fitness for each mateii il in a c.,t«l f • . • , 

.neshes and thei.- variations in widths of sheets an<l in wei-ht Tf e 1 d ''^'^ '^^''"^ 

"K-nts. The other n.eshes .ns..,- tl V u " according to the mechanical require- 

It m.u be said in this connection that no material of a structural rh->rn.f„. I, u , ' 

has found so .ide a «eld of practical adaptation, as intimated abo e Th^^ ^ 

view of making a mesh formation of steel to answer a demand fo, f ^''""g''* ^^out with a 

of its creation there was a vast commo " , ^ , / ' '"''"^^ ^"'^ ^'""^''^ '^'^ 

ton, making a «eld for r r -"^-^ - ^-OO per 

n^echanicall,, manufacturersTad n t ^^^^7 ^'^ accomplishment of Expanded Metal 

adaptation, or an after thouglitri Z^L^^^^^ 7T7^'''- ^ ^ ^ 

been put arc only partly shown on the snc A' I ■^"'^'P''^^ to which the material has 

Sp»«c ,„f„™,atio„ can be W, of ™, „f ,„e A„,™,e„-C »„i„ „ ^U., of .„„,™,. 
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Reinforced Concrete Construction 
Theoretically Considered 


As a building iiuiteiial concrete has <.ia(kially advanced in favor, by virtue of its (Un-abilit\. adaptabiHt.v and 
/\ tlie facilitv offered for rapid construction at a moderate cost. The resistance offered by plain concrete, 
liowever, to tensile and shearin<i stresses is so small and unreliable as to practically prohibit its use, with 
economy and safety, in structures subjected to the stresses mentioned, and this fact alone, until recently, has 
greatly retarded a more extensive use. The fortunate discovery that concrete may be reinforced with metal so as 
to largely increase the resistance to tensile and shearing stresses has entirely overcome the serious objection 
mentimied, greatly extending the scope of application, thus bringing reinforced concrete rapidly to the front 
rank of ideal materials for construction. Introducing the metal converts a practically inelastic body into one 
possessing elasticity in addition to durability, increasing strength with age, rust-proof and fire-resisting 
qualities, susceptibility to rapid and economical execution, pliability to various forms, and, Hnally, innumerable 
aesthetic possibilities ' The reader is referred to Fig. 4 as a valuable object lesson of the benefits resulting from 
the introduction of reinforcement. The sections shown represent a plain concrete beam and one reinforced with 




Figure 4 


one per cent, of metal. They are designed in strict accord with data ohtjiincd by Prof. W. K. Ilatt from full- 
sized, plain and reinforced beams tested to destruction. Each has the same width and is pr()i)()rtioncd to develop 
equal resistance to a given load similarly applied to both. The diminution of depth obtained by in.sertino- the 
reinforcement represents, therefore, an equal saving in weight and head-room, also a proportionate reduction in 
cost, extending to all members of the structure influenced by the weight of the beam under consideration. More- 
over, the composite beam possesses an incalculable element of safety as compared with a plain concrete 
beam, in that ample warning is given before final rupture takes place. It is impractical to discuss at length the 
theorv of reinforcing concrete. We trust, however, that the following brief enumeration of the general principles 
will suffice as a guide to a practical working knowledge of the subject for those who may not spare the time for 
a more thorough investigation. 

The fundamental principle maybe stated as follows: In any structural member, mortar or concrete, 
reinforced by metal, is capable of sustaining very much greater elongations than when not reinforced and still 
effectually contribute to the resistance of the mend)er. 

This premise is amply conflrmed by numerous tests, the results differing only in the degree of elasticity 
imparted to the concrete by the reinforcing metal. M. Cousidere concludes, from the results of his exhaustive 
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researches, that the extensil)ility of concrete is increased at least ten-fold bv reinforcement and accounts for the 
phenomena as follows : 

''The ductility of mortar will appear when the mortar is associated with metal having an elastic limit 
considerably exceeding its own, which will consecjuently contribute materially to the support of the weakest 
sections, stopping their premature deformation and making each section take the greatest elongation of wfiich 
it is capable. The reinforcing metal does not change the intrinsic properties of the mortar or concrete, but 
enables them t^) produce their resistance simultaneously in all sections, increasing thereby the strength and 
durability of the structure/' 

Referring to the same subject. Prof. AV. K. Hatt. of Purdue University, makes the following statement 
in summing up the results of his ably conducted series of tests on reinforced beams. (See Engineering News, 
February 27th and July 17th, 1902). 

''The important fact is the increased extensibility of reinforced concrete in tension. Thus while plain 
concrete broke with an average extension of 1 : 7000 the reinforced concrete broke with an average extension of 
1 :1400. The effect of reinforcement probably is to distribute the maximum elongation over the entire length of 
the beam, whereas in the case of plain concrete the maximum elongation is confined to the fractured section. 

The theoretical analysis given below has been advanced by Prof. Hatt as the result of the tests previously 
mentioned. The analysis assumes a parabolic distribution of stress for both compression and tension in concrete 
(an assumption warranted from numerous stress diagrams) and a position of the neutral axis depending upon the 
percentage of the sectional area of steel to that of concrete. Typical load-deflection diagrams wei'e obtained 
Oil which the author calls attention to three characteristic points, viz. : The point where the curve first turns from 
a straight line, which corresponds to the yield point of other materials. The point of first crack in the con- 
crete, and the point at which the elastic limit of the reinforcing metal is reached; the latter is designated 'is the 
point of ultimate strength. The following formulae, as derived by Prof. Hatt, are applicable when the tensile 
strength of the concrete is neglected and the stresses are as indicated in Figure 5. The theorv is based on tiie 
following assunij)ti()iis : 




Sections plane before bending remain plane surfaces, 
therefore, the distortion of any fiber is proportional to its 
distance from the neutral axis. 

The applied forces are perpendicular to the neutral 
surface. f hu 

The values of the moduli of elasticity obtained in . 

direct tension and compression apply to the material under stress in beams. I'igu.e o 

'l^here is no slipping between the concrete and the metal. 

There are no initial stresses in the beam due to contraction, etc. 

Kefei riiig to Figure o : 

Let // = height of beam in inches, and 
= breadth of beam in inches. 
= distance of compression face from neutral axis 
hn = distance of compression face from center of gravitv of metal 
y = ratio of area of steel to area of concrete = 

= compressive stress in extreme fiber of concrete. 
/ = tensile stress in steel. 

Ks and Fc = moduli of elasticitv of steel and ni' rnurr.u 

ctiKi or (onciete in comprisMon respecti vel v. 

tf and y/ are ratios. 

E(,uatinu the tensile and compressive forces of the cross-section we h ive- 

= • • . . . (1) 

According to the first assumption : 1 • • • h h. i i 

Ks ^ ^ EC Es • ■ and by substitution ec,uation (1) becomes 

Y\. i n — X ) p. from which 

Finally, taking „,„„,ents about the neutral axis the .listing moment is 
M = bh« cx'-^|,f (u— XI] 
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(4) 


Prof. L. J. Johnson, of Harvard University, has pointed out a method of siinphfvino' tlie above formulae 
for practical use (see "The Design of the Steel-Concrete Work of the Harvard Stadium/' Journal of the Asso- 
ciation of En^rineering Societies for June, 1904). By substituting alternately the values of f and c obtained 
from ecpiation (1) in ecjuation (3) he reduces it to the following forms: 

M = 5 cx (u — |x) bh^ if allowable stress in concrete is assumed 

M = pf (u — ix) bh- if allowable stress in steel is assumed 

Prof. Johnson then states that the coefficient of blr in e(]uati()n (4) may be replaced by K, "a numerical 
coefficient depending for a given u and 1^, simply on the steel percentage and can be taken from a table.'' 
He also suggests that u be assumed as unity, but it must be remembered that the value of h resulting from this 
assumption is the distance from the top of the beam to the center of gravity of the reinforcement, and that the 
actual depth of the beam is obtained by adding a sufficient thickness of concrete below the metal for its com- 
plete protection. Adopting the method suggested above we ffnally have the following working formulae: 

1CX = pf (5) 

- - ... (6) 

M Kbh- (7) 

AVhere K = |cx(l — Jx) or pf(l — |x), depending upon whether the allowable unit stress for c(mcrete or steel is 
assumed. The relation of the two is determined from ecpiation (5) and neither must be exceeded. 

The constants to be assumed are p, L% c or f ; p is optional and the remaiiuler depend upon the nature 
of the materials. 

The diagram, reproduced on page 9, from Prof. Johnson's article, shows values ot K tor v 

•^^3^'^^ \alucs 

of He and p. These values of K are to be used in proportioning for safk loads, as a factor of safety has been 
introduced which allows a maximum compressive stress of 500 pounds per s(iuare inch in the concrete and a maxi- 
numi tensile stress of 16,000 pounds per scpiare inch in the reinforcement. The diagram is inserted to illustrate 
the method and demonstrate its convenience, and it is manifest that for allowable stresses other than those given 
above, the K values obtained from the curves will not apply. It is readily seen, however, that by substituting 
proper values of |^ c and f in the ecjuations values of K may be obtained for any mixture of concrete and 
the results plotted in a similar manner. In this way data for general use may be obtained that will greatly 
simplify the operation of finding the resisting moment of a given section, or the section for a given moment. 

To facilitate the application of the fornuihe to Expanded Metal ffoor construction, values of p for 
different depths of slabs are given in Table No. 1 : 


DeI"! 


Values of P for 12 Inches in Width 


Stock Sizes 


Sizes Cct to Order 


Si AM 
Inches 

3 Inch— No. 10 

6 Inch— No. 4 

Inch Strand 

J Inch Strand 

2 

.008 

.010 


.006 

.0085 

3 

.00.5 

.007 


.0045 

.006 

4 

.004 

.(K)55 


.003.5 

.005 

5 

.003 

.0045 


.003 

.004 

6 

.0025 

.0035 


.00-25 

.0035 

7 

1 .002 

.003 


1 .002 

.003 

8 

.002 

.0025 


3 Inch— No. 10 


6 Inch — No. 4 


The Valves of P are Given to Nearest yo^^ij. 


Inch Strand 

j% Inch Strand 

-"""""*"° 

h Inch Strand 

.010 

.0150 

.015 

.020 

.009 

.010 

.015 

.015 

.(M)75 

.010 

.010 

.015 

.0065 

.009 

.009 

.010 

.006 

.0075 

.008 

.010 

.005 

.007 

.007 

.0095 

.0045 

.006 

.0065 

.0(W5 

.004 

.0055 

.006 

.008 

.004' 

.005 

.0055 

.007 

.0035 

.0045 

.005 

.(M)65 

.(H)3 

.0045 

.0045 

.006 

.003 

.004 

.0045 

.(K)55 

.003 

.004 

.004 

.0055 


It is a well understood and recognized fact that the resisting moment of a ffoor slab is greater than given 
bv the formuhe, as the latter apply to beams supported on knife edges and the slabs receive support from the 
haunches and adjacent panels. It is impossible to give a rational formula for this increased resistance, but from 
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our experience in the desicrn and construction of floor slabs, and in addition a comparison of the formuhie with the 
actual results of numerous tests, we may state that the bending moments as o])tained from the usual formulae may be 
diminished from 10 to 30 per cent., depending upon the mixture of the concrete and the floor system to be adopted. 

One of the fundamental assumptions included in every theory advanced on the subject of reinforcing con- 
crete is that there shall be no shpping between the concrete and reinforcement. It is also generally conceded 
that a uniform distribution of small masses of metal at comparatively close intervals is i)referable to concentra- 
tion of metal at large intervals. In these two particulars Expanded Metal is unexcelled ; no argument is needed 
to prove slipping impossible, the concrete thoroughly Alls the meshes, and a more perfect mechanical bond cannot 
be made between the two materials, it being universally true that the metal will break before it can l)e i)ulled out. 

The distribution of metal is necessarily uniform from the nature of the fabric, and not the least among 
its many advantages is that the location of the strands, or reinforcing members, is absolutely fixed and inde- 
pendent of measurements and spacing during construction, which are sources of possible error. Neither can the 
metal be knocked out of position or otherwise displaced, through ramming or carelessly depositing concrete. 

The extensive and varied application of Expanded Metal as a reinforcing medium will be partially revealed 
bv glancing through this catalogue. There is scarcely any form of concrete construction in which it may not 
enter as an element of durability, safety and economy. Especial attention, in this connection, is invited to Fig. 
6 in which a section of the "Price's Run'" sewer of the Wihnington, Del., system is illustrated. The sewer is 
17^26 feet long and Mr. T. Chalkley Hatton, consulting engineer, writes of it as follows in the Engineering Record 
of May ^Ist, 1904: 

In the cross-section of the sewer, built through this deep cutting, it will be noticed the thickness of the 
sewer at the crown is but H inches, which is inches less than the writer has been in the habit of using for a 9 
foot diameter arch where the material used was brick. This 
thickness, however, has withstood the shock resulting from dump- 
ing a cubic yard of dirt and rock from the cable buckets at 
various heights from 3 feet to 10 feet, and the weight of 25 feet 
of loose fllling without any apparent fracture.'' 

A section of the 10 feet conduit l)uilt in connection with the 
Torresdale, Philadelphia, filter beds is reproduced in Fig. 92. There 
are 3850 feet of conduits varying from 7 feet 6 inches to 10 feet in 
diameter, all of the same general design, and built of concrete and 
reinforced with Expanded Metal. The interesting fact to be noted 
regarding these conduits is that all are subjected to an internal 
pressure from 20 feet head of water. On the same subject we mav 
add that the Acheres Sewer, Paris, France, consisting of a 4-inch 
circular shell of reinforced concrete, is 5.9 feet diameter and success- 
fully withstood an internal pressure due to 45 feet head of water. 

Illustrations of this character may be nuiltiplied indef- 
initely, and one may readily realize the utter impossibilitv of 
discussing either theoretically or practically the many different 
applications. We have a staff' of engineers who are making 
an especial study of these subjects, and, are, therefore, prepared and most 
of our ex|>erience and research to any one contemplating the use of 


Stone Concrete 


Expanded Metal. 



Q"T.C.P/PE 


^y^, 1^ -Bro/(en Stone 


IMgure C 


willirifT to {-ive tlie benefit 
Kxpanded Metal reinforcement. 


PRACTICAL TESTS 


P of !. L , f "r ^ "t <o.-tructu.„ are always interesting and instructive; it may not be out 

n. . „t '• ♦^'-'^ ^•''••^ "''^de on panels in buildings during tl.e course of erection and rep- 

rint actual, pracfcal conditions, a fact whicb greatly enbances tbeir valut The list inc^d t^ s (or 
trength alone, and nught be augments by a series of successful fire-resistintr tests The .tt< I 
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general is entirely too voluminous to print here, but we will be pleased at all times to give detailed information 
regarding them and trust that those interested will not hesitate to write for full particulars. 


No. 


Whehf: Made 


Kind of 
c oncrete 


N. Y. SiGAH Refining Co., 

Long Island City, L. I. . Cinder 
N. Y. Si'GAU Klfining Co., 

Long Island City, L. I. . . . | ** 
Laukin Soap Factor v. Buffalo, 

N. Y = 

Y. M. C. A. Bni.DiNG, Mil- i Cinder 

waukee. Wis \ and Stone 

Edison Power Hoise, New 

York, N. Y Cindc 

Govm't Hospital for Insane, I 
Washington, D. C \ 

Merchants Rkfri(;eratingCo. ( 
Warehoi'se,. Jersey City, N.J. ( 

Board of Harhor Commis- 
sioners, San Francisco, Cal. . Stone 
I 

Coir.MHiA University, New } 
York, N. Y ( 


Span 


4' 
4' 10' 
4' 


6' 
7' 

r 

\6' 


4" 

4" 

3" 
6" 


3" 

4" 

9" 


Load 
Per 

Square 
Foot 

Pounds 


2,333 
8o:) 


1,256 
-2,400 

Too 
600 


Center 
Load 
Pounds 


40,000 
37,000 


122,500 


Deflection 
AT Center 
Inch 

1 Reinforced 

WITH 

Expanded 
Metal 

0 

3"-No. 10 

K" 

3 "-No. 10 

h" 

0 

3 "-No. 10 
3 "-No. 10 
rods 16"c to c 

3"-No. 10 

A" 

3 "-No. 10 


3 "-No. 10 

0 

2>^"-No. 16 

h" 

6 "-No. 4 
rods 


Remarks 


! Returned to original posi 
; tion, load removed. 


Top 2" stone concrete. 
Bottom 3" cinder concrete. 
( Segment arch. Kise lO'^, 
I slight crack which closed 
( load removed. 
J Final load 1,800 lbs. per sq. 
) ft. cracks but no failure, 
j Failed at 2,420 lbs. per sq. 
1 ft. 


r Slab previously tested by 
I fire 1,716^ for four hours. 
{ followed by application 
I of water at 60 lbs. per 
L sq. inch pr'»s«:ur*». 


Test No. 9 is a floor slab constructed at Columbia University in New York, and had been subjected to tlie 
severe fire test reqiiire.l by the city Building Dei)artnient before being loaded with 600 pounds per square foot. 
The load remained on the floor for sixteen hours without any apparent change or the slightest indication of 
cracks or failure. The test was conducte<l by Prof. Ira H. Woolson, of Columbia University, and was super- 
vised l)y representatives of the New York Building Department. 


FIRE RESISTING QUALITY OF CONCRETE 

THE best school at present for those pursuing the study of fire resisting n.aterials is the Baltimore fire It 
.s not our .ntent.on to go into the subject further than to give an epitome of the lessons learned! ac- 
references to the most noteworthy report.s „,a<le after careful examinations of the burned 
■!istiK't \)\ the respective authors. 

S Sew I," r ^l-- ^'^^^--^1 Board of Fire Un.lerwriters at New York on May 12, 1904, Capt. John 

S^Se«el 1 Corps of hngmeers, U. S. Army, says: "Reinforced concrete in the hands of con.pete ,t design rs 

Z^Z:^T^r^^T rr^^T'^'T''' ""P^°^--"* fire-resisting qualities as con.pared with 

tee not he 1 T; f . " ' " '"P'^ "'•^^'Pt^""' view, although 

this to 1;: '''.irr°::d::rth:t!;r"" ""r «• ^ ^ ^'^^ 

land cement constat oVe l.!:':^^^ 2^:'''""^' ''^ "^^'^^ 

i" wet and soft, and almost semi-fluid U Jl fil tl --^-^-n - ^'-t if you put it 

"K-hocre care an.l incompeten super^:ion T ' T I 

i" hrickwork. Portland cemen conc rno^ T ^"^"^ ^''^ '"^ ^'^''"''^ « j^"* 

l.esti,rickwork,andinbri7l . tT ^'^'^ ^•'-'''"g ^f-^t^ than the 

by anything yCt known!" ''"""'^ ' -^ing construction which is not excelled 

The followiiifr quotations are from Report \o X III nf f I. T . 
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Baltimore." ''Terra cotta has failed. The failure to resist high temperature is due both to the quality of the 
material itself, which is more or less subject to disintegration under heat, and to its expansion. The greater 
fault is that terra cotta blocks, plates and other forms are detached by expansion in large masses from the steel. 
Where concrete floor arches and concrete steel construction received the full force of the fire, it appears to iiave 
stood well, distinctly better than terra cotta. The reasons, I believe, are these: First— Because the concrete and 
steel expand at sensibly the same rate, and hence when heated do not subject one another to stress ; but terra cotta 
usually expands about twice as fast with increase in temperature as steel, and hence the partitions and floor 
arches soon become too large to be contained by the steel members which under ordinary temperature properly en- 
close them. Under this condition the partition must buckle and the segmental arches must lift and break the 
bonds, crushing at the same time the lower surface member of the tiles. Especially in the Calvert Building I 
found evidence which leads me to believe that not an excessive temperature, but the diff^erential expansion under 
a moderate high temperature of the terra cotta of the top and bottom members and of the enclosing steel is re- 
sponsible for the general failure of the terra cotta partitions, beam covering and floor arches. Secondly — .Mr. 
Gray suggests that there is a similar unequal expansion of the top and bottom faces of the separate tiles, which 
causes the lower faces to expand and shear off. Evidences of this were found everywhere." 

"Further examination of the expansion phenomena points to them as the main source of distress to the 
whole beam and post covering, floor, arches and partitions. Most of the fallen terra cotta partitions and the 
floor blocks ^^ere still hard and had a clear ring when struck, though cracked and broken. There was no evi- 
dence of any such temperature as that at which the terra cotta had been baked originally, and the material of 
the blocks could not have been altered chemically. It will be readily understood that the thin walled hollow tiles 
would become heated upon one side much more quickly th<in would the etjuivalent area of a solid partition of brick 
or concrete. Terra cotta, cinder concrete, and stone concrete all have about the same heat-absorbing power, or 
specific heat, and hence the heavier and more solid the partition or floor, in other words, the more material there 
is in it, the slower will be its rise in temperature and its subsequent expansion. 

"I question whether any floor, containing so littl j material on its outer faces as did these hollow blocks, 
could remain sufficiently cool in this fire to avoid serious injury from expansion. 

'*The general condition of the fireproof buildings is such as to indicate to my mind the unfitness of terra 
cotta for beam and post covering, and floor construction as here used when compared with concrete or brick- 
work. 

''Much has been said about the uncertainty of concrete. The value of concrete in theory is often ad- 
mitted by those who consider it unwise to use it because of the difficulty of getting the materials properly pro- 
portioned, mixed and placed in position. I have never been able to see the force of this. It is quite as easy to 
lav sound concrete as it is to put somewhat irregular and confessedly brittle blocks of terra cotta into place with 
proper bonding. The main diff'erence seems to be that poor concrete reveals its weakness when it falls on 'pulling 
the centers,' while terra cotta is likely to be strong enou'^h to hold itself in position, even when it can do little 
more." 

Similar conclusions to those quoted were reached by the Committee on Fire-Resistive Construction of the 
National Fire Protection Association. 

In conclusion attention is invited to the fact th it the reports from which we have quoted were made by 
men of the highest scientific attainments, none of whom are interested in exploiting any particular fireproofing 
material or system. On the other hand, they represent the interests of the manufacturers, owners and underwrit- 
ers, and are, therefore, manifestly unbiased in their search for a fire-resisting material that will give the maxi- 
mum protection and minimum hazard. 


DURABILITY OF STEEL EMBEDDED IN CONCRETE. 

WE have previously claimed that reinforced concrete is "rust-proof." The term implies not only that 
the reinforced member as a whole is rust-proof, which is self-evident, but also that the concrete 
coating is the best known protection for steel against corrosion. To show that we are in good com- 
pany we desire to outline briefly the results of the most extensive tests ever made on the subject, and to quote the 
conclusions of a well-known authority. Professor Norton, of the Massachusetts Institute of Technology, has 
recently completed the tests referred to, in two series. The first set consisted in imbedding perfectly clean steel 
in concrete, allowing the concrete blocks to set under the usual conditions of practice and then subjecting them 
to varying' conditions of temperature, moisture, and to carbon-dioxide with traces of sulphurous gases and am- 
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nionia. In the secon 


f f .1 in -ill rlcffrecs of initial corrosion were similarly treated. Of the 
oncl senes spec..cns of ^^^^^ '^^ ratl.er obscure, as the .ore 

latter spoeimcns, Professor Norton savs. live o^gin ot J , ^sed to the weather for several 

corroded ones were taken from scrap heaps of s eel works, " ^ .ater some in fresh water, some in 

years. Some had been in buildings as part o the ^'.^^^'^^'^^ ^.'J^l'^^^^^^^^ degree of ru t on the 

damp ground, and the rest exposed ^^^^ under var.us cond^^^^^^^^^^^ ,ta7oneigMh incf.n thickness. 
speciuKUs varied greatly, f ron. a l.ght .; :,,,3. gome were cut dry, some in water, 

'•The specimens were of ^^'^f "-^^^ ; /^^;;V:ieLi, with gasoline and others with alkaline solu- 
Z: : ; rt" iro^^ t t^t L specimens shouM .nclude everything 

t n\^Ll.l practice The specimens were in.bedded in concrete so as to be covered 1 1-2 inches in all 
dtec iol ^r^^^^^^^^^^^^^^^ - l:. l-.:5 broken stone concrete, and for others r:B :6 cinder concrete 

Pa of the specin.ens, after the concrete had been allowed to set twenty-four hours in a,r ""^ -ven days n 
water, were pLed in a damp cellar, others out of doors and still others treated .n steam and d.ox.de tanks, called 

''"'^'^I'lK. specimens were left in the "corroders" fron, one to three months and subjected to the other condi- 
tions from one to nine months. Again Professor Norton states as to the results: "Under these conditions (in 
the corro,lers), unprotected steel vanished into a streak of rust, but protected by an inch or more of sound 
Portland cement concrete the clean steel was absolutely unchanged. We can now state further that this same pro- 
tection is afforded any ordinary structural steel of that degree of cleanliness likely to be found in use for build- 

"Not one specimen had shown any sensible change in weight or dimensions, except where the concrete had 
been poorly applied. Some specimens were purposel^ be.lded in very dry concrete, and some m concrete partly 
set and many of these were not well covered and the steel was seriously attacked where there were voids or cracks. 
Of the lu.n<lie(ls of specimens of rusty steel examined, not one which had a continuous, unbroken coating of 
concrete gained or lost anything in volume or weight by treatment which caused the practical destruction of 
some unjuotected specimens. There is one limitation to the whole question, that is the possibility of getting 
steel properly encased in concrete. Some engineers will have nothing to do with concrete because of the diffi- 
culty of getting 'sound' work. This is especially true of cinder concrete, where the porous nature of the cinders 
has led to much dry concrete, many voids and much corrosion. I feel that nothing in this whole subject has been 
more misunderstood than the action of cinder concrete. We usually hear that it contains much sulphur, and this 
causes corrosion. Sulphur might, if present, were it not for the presence of strongly alkaline cement; but with 
that present the corrosion of steel by sulphur of cinders in a sound Portland concrete is the veriest myth, and, 
as a matter of fact, the ordinary cinders, classed as steam cinders, contain only a very small amount of sulphur." 

Finally, Professor Norton tersely expresses the gist of the whole subject as follows : "There is one cure and 
on]y ont — mix wet and mix Tcell." The writer suggests that you cut this out and put it in your hat, and all 
troubles with "unsound" work will vanish. Wet concrete is not only better, but also cheaper, than dry, as the ex- 
pense of ramming is largely avoided. It must be mixed well and carefully deposited, but the erection of a con- 
crete structure rc(iuires no more supervision or skilled labor than the erection of other forms of structure. A 
steel or wooden frame requires skilled labor and careful supervision during erection, and a flaw in the material or 
a poor connection will prove just as disastrous as a bit of "unsound" work in a concrete structure. 
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FLOOR CONSTRUCTION 


THE Expanded Metal system of floor construction lias hvvn in use for more than ten years past, and has 
readied that point of development at which it may be called a standard system of Reinforced Concrete. 
It has been put into use in every type of building known to the structural world. It is not necessary to 
dilate upon it in general terms. It will be sufficient to bring to the attention of our patrons and friends the clear 
understanding of methods which have been established by us, and which are now regarded as meeting every 
known demand. While it is possible to use the metal for floor construction in other ways than those shown on 
this and succeeding pages, it should be said that those herewith given meet the average requirements. Special 
information and details of other methods will be furnished on request. 



Figure 8 

The cut on this page is a view of system No. and is the best adapted form of concrete construction for 
long or short spans, and for any class of buildings. The beams are thoroughly fireproof ed with concrete. The 
concrete plate may be made flush with the top of the beams, as shown in Figure No. 9, or mav come any height 
over the beams. Screeds may be fastened to the concrete, as shown in Figure No. 9, and the finished floor 
be nailed to these screeds, or the wood under the flooring may be nailed directly to the construction, as shown in 
Figure No. 10, if it is cinder concrete. Figure No. 11 shows cement finish on the concrete plate. 

If there is no objection to paneled ceilings, the plastering may be applied direct to the under side of the 
concrete after the bottom flanges of the beams have been wrapped with metal lathing, as shown in Figure No. 
9. If flat ceilings are desired with this type of floor construction, channel iron furring may be attached to the 
lower flange of the beams with clamps, as shown in Figure No. 10, or these ceilings may be lowered to accom- 
modate pipes, etc., as shown in Figure No. 11. 
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Figure 0 


Figure N 
lustration shows 
concrete. 


.V a A u l.ioh is a TW)ular tvpc wheix paneled ceilings are desired. The il- 



rigvire 10 


Figure No. 10 shows systtm No. :3B, with an uiulerfioor nailed to the concrete and the finished floor nailed 
directly to tluit. It also shows a level ceiling constructed of iron furring, metal lath and plaster. 



Figure 11 


Figure No. 1 1 shows system No. 3C, wherein a cement or granolithic flooring is laid directly on the con- 
crete slah. The ceilings are hung low enough helow the heams to permit room for pipes or electric wiring. 


EXPANDED :M E T A L 


15 



Figure 12 

System No. 4, as shown in Figures 13 and 14, can l)c used with or without the flat ceihng. If it is 
desired to fireproof the beams, tliey may be wrapped witli metal latliing and plastered. In buildings where 
there is little combustible material, it is convenient to have the beams exposed for the purpose of attaching 
pipes, shafting, etc. This system will be found very economical in factories, warehouses, etc., if the flat ceiling 
is omitted. 



Figure 14 

Figure No. 14 shows system No. 4B, with an under floor nailed to concrete, and the paneled ceiling 
completed by wrapping the beams with lath, which is attached to the concrete and then plastered. 
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. • I ir ,. ..hrrp lio-l.t loads allow shallow beams of 8 iiuhos or less in depth. It 
Svste.n No. 8 .s used '»'''»''"-V tl , it gives a flat ceiling without the use of furring 

is the nu,st eeono„>ic:d systen, of hreproohng m ^l-' "> • ' ii^ hot Is office and apartn.ent house buildings, 
and lathing. Where there are a ^^^^^^ ^ ^'^t^Z^^^ for concealing the piping, but 
screeds should he run over the tops of the beams to ^^"^ " undc^flooring can be nailed directly to the 

where this is not required t';^'.^^ level ceiling is the result, 
rch can t: ~mi;:nv i:::^" Figlu-e no. 1« shows a ve^y satisfactor, manner of using screeds, 
Iml Figure No. 17 shows the underflooring naile.l .hrectlv fo the concrete. 



Figure K; 


Fi^nire No. If) show. n. No. SA. wltli screeds einbeddecl in concrete, and a single floor nailed to 


same. 



Figure 17 

Figure No. 17 shows system No. 8B. with screeds over the beams to give opportunity for piping and 


wiring. 
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Figure 18 


Figure 19 


The four cross sections on this page, being Figures Nos. 18, 19, 20 and 21, illustrate four different 
methods for the support of concrete floors along corridors and places where no steel supports are provided The 
details are self-explanatory in the illustrations. 




Figure 20 


Figure 21 
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Figure No. sll()w^ system No. J31), as applied to a pitched roof. In tliis method purhns are spaced 
5 to 7 feet apart, restino- directly upon the roof trusses. The purlins are encased in concrete, and the slate roof 
is nailed directly to the concrete. This tyj)e of construction is in extensive use in the navy yards of this country, 
and is regarded as heing very satisfactory. It should he stated that the slate roof should he nailed on within 
two weeks after hullding the concrete. 



Figure No. 23 shows the same type of construction as applied to roofs huilt at less than 20 degrees 
pitch. Roofing material in tliis case being what is commonly known as tar and gravel, or some form of sheet or 
plastic roofing. It may be noted that in the first illustration on this page the roofing connects with a concrete 
and Expanded Metal wall, forming the outside of the building. 
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Figure 'J 4 


P^i^urc NO. 124 sliows system No. H', as applied to pitclud root'^ on piii'liMN dilf't icnt I v eoniu cU d with 
the roof trusses. In this casi' the roof trusses rest upon thi' wall of tlu huildin;;-, upon which i( ^ts al^o tlu gut- 
ter. The slate roof is nailed to the conrrete, as in the previous instance. 


¥ 


¥ 


Figure 25 


Figure No. represents svsteiii No. 41), as applied to a flat roof under similar (onditious to those 
named above, the usual tar and gravel finish being applied. 
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. F c.f co„struce.on may be constructed with truss.. ,0 f, ,, 


tar 


E X P A N 1) K 1) M K r A L 


21 


PARTITION CONSTRUCTION 

rartitlon con^t nut ion ol" c\|>an(li(l mtl.il and ni )iiai- In ot' two oincral tvjxs, Hollow and solid 

|)artition>. 

l i«4;urcs Nos. and 550 illustrate tvprs ot* hollow partitions. Tlu'ir nianv advant i^i-s over an v other 

tiroproot' })artiti()iis arc solt'-evidiMit, l)ut anion^* thr chief of thoni may he mentioned: 
1. Thev are very li^ht, stroiii;- and eeononiieal. 

^l. IMunihino-, steam, ti;as and eleetrie j)ipes may he eonctaled iiisidi' without dan<;-er from expansion in 
case of tire, and may l)e run either horizontally or yertieally. 

3. As wi' punch the studs tor ^rounds w herevrr doircd, it is a \ i ry simple matter to piox ide nail- 
ings for wood finish. 

4. They may he used for hearin*;" partitions, if desired. 

5. They can he made any thickness, from J3 inches up, with yery slioht increase in cost. 

6. They are as near sound proof as any partitions can he made. 

7. They can be phistered with connnon mortar, as the studs are stiff enough to re(|uire no further 
stiffening, altliough cement plaster or any of the patent hard mortars may he used, if desired. 

8. As shown in detail, the ordinary method of framing around doors is used, tiiereby ayoiding tlie use of 
specially designed frames. 




Figure 30 
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SOLID PARTITIONS 

Figures Xos. 31, S2 and 33 sliow methods of building channel iron and expanded metal solid partitions. 
Suggestions for wood frames for doors are shown in Figures 31 and 32, and a very satisfactory detail for an 
iron frame for a tinned door is sliown in Figure 33. It is necessary to use a hard plaster or Portland cement 
mortar to make first-class construction. The partitions are practically sound proof, are light and do not re- 
quire special framing to carry them, take up very little room and arc not expensive. They have been used with 
success in every class of building. 
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OUTSIDE, WALL CONSTRUCTION 

Figure No. 34 sliows a iiicthuil of buildino; an outside wall of cc nu iit plaster on expanded metal lath and 
iron studs. This construction stands the weather well, and is warm in winter and cool in sunnner. Figures 35 
and 36 illustrate two methods of building this outside wall on wood studding. When the wall is built as shown 
in Figures 34 and 3."), the plaster on the outside face of the stud is backed up before the lathing is attached to 
the inside face of the stud, thus entirely enclosing the outside lathing in cement mortar and perfectly protecting 
it from corrosion. The two sources of cracks in this construction are unecpial settlement of the foundation and 
shrinkage of the wood frame. If the footings are carefully designed and the detail shown in Figure 34 used, 
both of these dangers are avoided. The detail shown in Figure 35 would be less liable to shrinkage cracks than 
that shown in Figure 36, which would be subject to the shrinkage of the outside boarding, although this is 
practically overcome by stapling one-(|uarter-inch rods to the boarding and securing the lath to them. 



Figure 30 
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SOLID OUTSIDE. WALLS 



Figure 37 

Fisure 37 showing a stool frame and tiguvo -iH a vood t.anie. 



p.u,.,o<l nu t.l latl, an.l pla.to.o.i ,o,- fin,.n...tin. : tl.ou.h .f .lo.vo.l that tl,o huil.Ung .houKl l.o fi. oproof 
Z the outside only, this last precaution could he omitte.l. This kind of wnil has heen used on ail classes of 
buildings, and has ir'wvu <r()(n\ satisfaction. 



Figure 39 


Figure No. 39 shows a verv iargcly used method of furring an outside masonry wall. The wall is first 
furriKl with horizontal channel irons on edge, three or four ftn-t apart, entirely clear of the wall, but leveling it 
to riTcive the vertical channel iron furrings, which are attached directly to the horizontal channel iron stiff'- 
eners. 
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Figure 44 
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Figure 40 




Figure 41 
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Figure 45 
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Figure 42 


Figure 46 


Figure 43 


SYSTEMS OF HANGING CEILINGS 

Fi-urcs Xos 40 to 46, on page 25, show various details for lumg ceilings under roofs. Figures Xos. 
40 and are cross sections in two directions, showing a one-piece hanger fron, the roof hean.s, and purhns 
f fl vt iron punched with rectangular holes, through which the channel irons with which the lath is secured are 
,n ' Fiiiures Nos 42 and 43 show cross sections in two directions of a two-piece hanger from the roof beams 
,r nurlins The angle iron purhns are bolted to the hangers, and the channel iron furring secured to the angles 
with the furring clips, shown in Figure 46. Figures 44 and 45 illustrate two kinds of furring clips for securing 
the furring channels to the purlins when channel iron purlins are used instead of angles. 
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ORNAMENTAL FURRING AND LATHING 

T .K, 48 illustrate tvplc.l details of the use of iron fun-in, an.. ^^V^'^^^^^'^^ 
nh.horate work of tl.is kind are shown on j.ages a. an.l 2H. 


Fi2;'urcs Nos. 4' 
ornamental plaster work. Illustrations of elaborate wor 




COLUMN FIRILPROOFING 

Figures Xcs. 49 to 5^ show typical nietliods of fi reproofing colunuis. These details are subject to modi- 
fication according to the degree of thoroughness with which it is desired to have the fireproofing done, as, for 
instance, Figures 49 and 51 might be shown furred and filled solidly around with concrete, as in Figures Nos. 
50 and 52, or Figures Nos. 50 and 52 might be shown w ra})pc(l closely with expanded metal lath and fireproofed 
with plaster, as in Figure 49, and the space inside the lath filled with concrete or not, as desired. 



Figure 51 


Figure 52 
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A Pointer or Two 


IN the preceding have Uvlw shown in fairly gond 

detail, various methods for usino- Expanded Metal 
as a reinforcino; material for concrete floors and 
roofs, and also for its use as a lathino- in tlie construc- 
tion of ceilinirs, partitions and interior fireproofino 
generally. It should be said that like all other 
first-class materials this nuist he used correct- 
ly ; in other words, with intelii<»;ence. By its 
u-e there has been developed a specific trade, 
involving ;i scientific study of the suhjict. It 
canH be put on "any old way/' As a lath- 
ing material, which is its simplest use, it may 
be said that there is a right and wrong way 
of putting on the sheet to receive mortar. By 
reference to Figures 1 and 2, this fact will he 
noticed. On a side wall, for instance, lathing 
should always be put up as shown by these il- 
lustrations. On the ceilings the sheets should 
all be put one way, so that the plasterer may 
begin at the right side of the area to accom- 
plish his work. In the same manner the heav- 
ier mesh in floor construction must be laid with 
proper laps and tieings to insure desired re- 
sults. 


artistic features of modern construction i> represented 
by what is wrought out by the combined efforts of 
artists and skilled workmen. The old day of plain 
plastered walls and flat ceilings is succeeded by real 
;u-t in steel and mortar. We show in this connec- 
tion a few samples of what has been accomi)lishe(l m 
various sections of the country. 

Figure o'i is an interior view of Corinthian 
Hall, in Masonic 'ieniple. Ho>ton, Mass. This 
building contains a number of different halls and 
lodge rooms, all of which are works of art. I1ie 
one shown herewith is a clever sample of what may 
be done. Loring ^ Phipi)s were the architects of 
Masonic Temi)le, and the work in (juestion was exe- 
cuted by the Eastern Expanded Metal Company, of 
Boston. 

Figure 54 is an illustration of one of the artistic 
features of one of the famously beautiful theaters of 
New York City. The picture represents a view in the 
auditorium of the New Amsterdam Theater, which 
was built in 190^5, and designed by Herts ^ Tallant, 
architects, of New York City. The ornamental 
effects shown in this picture were largely possible 
by the Use of the scheme of construction in (jues- 
tion. More than 10,000 yards of Expanded Metal 
lathing used in this theatre. 


OP.NAME-NTAL PLASTERING 

The possibilities of accomplishment in the 
ornamental .line with iron furring, expanded 
metal lathing and plastering, are without 
limit. As the skill of the mechanic follows 
the development of the artisCs designs, the 
beauty of the art in real life is increased and 
multiplied. At this date one of the most 



Figure 54 
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This is 
Ki yf<l Mortar 


for 


Figure 5.5 represents , cni.lor in the Bartlett 
Bu.l.hng of Atlantic Cit, . N. J. The arc hiteets 
tins bn,ld,ng were Messrs. Xe.n.an. ^Vood„,an 
Hams, of Ph.ladelphia. This building is one of the 
"...St substantial office buil.lings „„ the Atlantic 
( oast ou sKle of n.etropolitan cities. It „as fire- 
p.-oofed throughout on the expan.led n.etal svsten. 
-'H-Iud.ng the ornanu.ntal features shown in the p'icture" 
llie ^reproofing was executed l,v Me.sr. 
Merritt \- Co.. of I'hiladelphia. 

I'ig'ire .5(i. I„ this picture is shown the 
p..ss,bd,t,es of ornan.ental plastering in hon.e 
Huld.ng The view is a staircase hall in 
the residence of Paul Gilbert Thel,aud. and 
-s known as "Hillair.- Thi> beautiful resi- 
.k'nce ,s located on the heights near White 


A PERFECT KEY FOR MORTAR 

I'he excelleiicv of expanded metal latliing is com- 
pared with other materials as an absolute guarantee of 
the onlv end doirablc in the use 
of a lathing, viz.. to clinch and 
hold mortar. 'I'his is its onlv 
|>urp(>se. and anv lath whicii does 
not insure these results is a fail- 
ure. It is impossible to plaster 
expanded metal without securing 
a perfect key with sufficient 
mortar on the reverse side to 
make this a certainty; and the 

argument used by manufacturers of sheet metal lath- 
ing is that their m.iterial saves mortar, which is coii- 
<lemnation of the material itself It is the mortar 
wbich makes the wall, not the lathing. Owners, 
therefore, are particularly interested to see that the 
>|.ecifications for their buildings call for expanded 
"letal lath, that they may secure the most efficient results 
lu construction. The fact that expan.led metal lath 
l>as been the standard in government specifications for 
years is a guarantee of the correctness of the state- 
ments herein made. 

The above nientione.l advantage in the use of 
Expande.1 Metal lath is only one of its superior points 
ot excellence. The closeness of the mesh and the 
abundance of key makes it possible to attach other 
features of construction without injury to the wall 
<>'• other portions finished in lath and plaster. In 
"tiKT wonls. it is possible to nail baseboards, door and 
" 'U.10W trm, and picture moulding to Expanded Metal 
walls without harm to any portion of the work. The 
use ot E.xpan,lcd Metal in frame house building has 
a particular value. 


Plains, Westcliester Countv, 


architects were Sue 
Vork City. Mauv 



ut h 
)ala- 


This is 
Only Ijiti hr*! 


^- V. The 
Jj'VU \' l\)tter, of ^V^v 
thousands of yards of 
^'-xpanded metal 
^^eiv Used in this 
tial country residence. 

Scores of the best 
residences throuc^hout 
the United States luive 
been similarly benefited 
'\v the use of Expanded 
:Metal lath. 



figure 56 
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WORK ACCOMPLISHED 


IN a tVw succco(lint>; }>iit>v> \vu prcMiit illustration^ of a imiuhrr of* buildings erected in various parts ot the 
United States and Canada, wliieh have been reeentlv erected and fireproot'ed on tlu' Expanded Metal system. 
These few huildin<>'s are selected from the many which mio'ht be used, and are shown simply as typical of 
the variety of structures in whicli our system has been used. The list might be nudtiplied and many pages filled 
with similar illustrations, but tiiese few indicate that in buildings of the best type and at the hands of the leading 
architects our construction has been adopted. In most of these shown the entire work, as applied to tireproofing, 
has been completed by the use of concrete and Expanded Metal for the floors and roofs, and by the use of Ex- 
panded Metal and plaster for the ceilings, walls and ornamental features. 

These pages of illustrations of buildings, fireproofed on the Expanded Metal system, might be contiiuied 
indefinitely, as the buildings \Nhich have been thus constructed in the United States and ( anada amount to hundreds, 
and the illustrations of these buildings showing the various classes might be increased many times. There have 
been fireproofed many of the best buildings in the United States, on the Expanded Metal System, during the last 
eight or ten years. Expanded Metal has been used in all recent additions to, and repairs upon, the National Capi- 
tol, at Washington, the Mint, at Philadelphia, and in most of the govermnent structures during the period men- 
tioned. 



Figure 57 


FAIRMOUNT HOTEL 

The splendid edifice shown in Figure 57 is that of the Fairmount Hotel Building, located in San Fran- 
cisco, Cal. It is located on ^^Nob Hill." This building has a location for such a structure scarcely equaled on 
the American continent. The structure itself was built with the intention that it should be one of the finest 
hotels in the world. It is owned by Mrs. Theresa A. Oelrichs. The architects were Messrs. Reid Bros., of San 
Francisco. In this structure nearly 400,000 square feet of Expanded :\Ietal was used in the floors, and a like 
amount in the ceilings and other features. The fireproofing system was installed by the Western Expanded 
Metal and Fireproofing Company, of the California metro])olis. 
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KING EDWARD HOTEL 


... .1.. I>.mn„.«„ ,o ,1k. ,„,r,l.. Mr. K. J. I^.^^^*;. „f • ' n." o is -I-L In all ..J.Ik i. the fi,,.., 

• I of $1/,(KMHK». cxcluMM of furn,-l. . ^-M'""'!. -I M. .al -cr. um.I. TIu „„,.] ..„s» 
t , ^ I . hr.pr.M,f,„j{ ««« er.^„J by the Kxpan.J.,.! 


tliroiif{)iout. Ill 
WAR in the nci 

Mct*I and Firrproohu^ Company, Limited, of Toronto 



PENN MUTUAL BUILDING 

Figure 59 is ;in illustration of the Pcnn Mutual Building, Milk Street, Boston, Mass. In this structure 
the loncr-span system of Expanded Tvletal floors was us-d, the average span between beams being 17 feet. The 
total ai^a of the twelve floors and roof was approximately 45,()()() square feet. The work was installed within 
four weeks from time of commencement by the Eastern Expanded Metal Company, of Boston. Messrs. F. C. 
Roberts and E. V. Seeler were the engineers and architects. 


I-'igm-e Mn 

PERMANENT ART BUILDING 

In Figure 60 wc liave an illustration showing a corner view of tiie Permanent Art Building at the World's 

S;:? / f r'T,'" P'^nii'inont art gallery, and was built of the best material throughout. The 

Loui' F™f . Af^ r^ ''^ ^•^P^"''^'^ ^^''-^^ « installed bv the St 

Loui, Expanded Metal Fn-eproofing Company. This building was designee! l,v Mr. Cass Gilbert, of New York 
and was erected under the supervision of Isaac Taylor, Director of Works " ' 
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I I 1 . 1 , , . BUCKINGHAM HOTEL 

liie iiotcl l)uil(lincr shown in Ficrnre fil flw. w., i i t, , 

eiT I'b t ^''""•^'■^ '-'^^ ' "^-^ S;'- i:.d "r^o ; ooo'' i/"-'- --ted 

ecu ed by the bt. Louis Expan.le.l Metal Firepr„„fi„,r ( on ,m v ^<'<M><'< /qunre feet of the floors, was ev- 

arcintect was Mr. H. K. Roach. ' " ^ '""P*"'-' ^'"^ ''ft^r the work was connnenced. The 


UNION TRUST COMPANY'S BUILDING 

Fimirc 6" rciircsents the Union Trust Coinpany-.s Building, in I'rovitlcnco, K. I. It is one of the best 
e„uiD,.e<l office buildinss in New Enfrhuul. It was fireproofed complete on the Expanded Metal system. The 
architects were Messrs. Stone, Carpenter & Wilson, of Providence. 
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LAFAYELTTE 
HIGH SCHOOL 

In Figure 6^3 is shown 
an illustration of the Lafay- 
ette High School, Buffalo, 
X. Y. It is one of the largest 
high schools in the western 
part of New York State. In 
its erection, 100,000 square 
feet of 'Expanded Metal was 
used in the floors, and 5,000 
V a r d s of metal lathing 
ill the walls and ceilings. 
Tliis work was done by the 
Buffalo Expanded :\Ietal 
Company. Messrs. Esenwein 
iV' Johnson weri' the archi- 
tcrt>. 


) ,^ure 63 



FIcure 64 
MODERN HOMES 

Fij^rc 64 repn-MMitii one of the ino»»t extensive efforth at niodt rn home building in the city of Bonton. 
ThiM' lioiiM-^, nuniUrin^ sixty in all. including anotlur M-rtion fin the- op|K>site side of the street to that shown 
in tl»e pictun, ^vrv en-ctitl «itliin the past yvar by Mr. W. B. Thomas, N ice-President of the American Sugar 
Refining Com|Miny, and repr<-M-ntati\e of tliat company's businetis in Boston. The architect was Mr. Arthur 
VinaK of the wune city. In the en-ction of tln^- buildinj^ over 5f(KK(KM) s<|uare yards of Expanded Metal wa« 
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LAFAYETTE COLLEGE 


The illustration shown 1u>iv\n itli in Fio-- 
uro ()5 was niadr from a pliotooraph ol' 
Gavlev Hall, whirh was proscntod to Lafay- 
ette Colleoe at Kaston, Pa., hy Mr. James 
Gaylev, A'ice-Prosidoiit of the United States 
Steel Company, wlio oraduated from Lafay- 
ette in the Class of 1876. Tiie buildino- is one 
of the oToiip devoted to the study of science, 
and in this huildino- Chemistry and Metal- 
luroy are to receive special attention. The 
buildincT was desio-ned hy Mr. Charles Bolton, 
architect, of Philadelphia, who was himself 
an Alumnus of Lafayette College. The floor 
and roof construction, as well as the partitions, 
are on the Expanded Metal system, all of the 
steel being imbedded in Portland Cement Con- 




Figure 65 

Crete, and which has proved entirely satisfactory as a 
protection against the fumes of gases arising ^'om the 
different tests and demonstrations which are carried on 
in the various departments. Merritt & Co., of Philadel- 
phia, were the engineers and contractors for the steel and 
Expanded Mv\:i\ construction. 


ARONSON BUILDING 


In Figure 66 is shown an illustration of the Aron- 
son Building, located at the corner of Sutter and Trinity 
Streets, San Francisco, Cal. It is a mercantile building 
of the best class and one in which lightness of struc- 
ture, as well as sunlight and ventilation, were special 
features. It was fireproofed throughout, including 
floors, roof, ceilings, cohnnns and partitions, on the Ex- 
panded Metal system. Messrs. Hemenway & Miller, of 
that citv, were the architects. 


Figure GO 


CE,MENTINE HOUSE, CONSTRUCTION 

The use of Expanded Metal lath in connection with 
cenientine house construction is constantlv growing in 
all ])arts of the country. In California, notably, where 
the climate is quite well fitted to the use of cement in 
house building, this scheme of construction is l)ec()ming 
very })()pular indeed. The architect finds opportunitv 
to diversify his art hy the use of cement as compared with 
wood, and splendid effects are being accomplished. In 
the use of Expanded Metal lath for this purpose the 
most desirable method is to cover the exterior sheathing 
with [" round iron rods as furring, over which the lath is 
then sta])le(l. This guarantees a result not otherwise ac- 
complished. 


EXPANDED :\I E T A L 


CARLTON DRY GOODS BUILDING 



iiioic \Nas till- 
terials wliicli, 


non -fireproof value of inanv kinds of 
to any degree, withstood flu test were 
materials, with concrete floors, make 


In Figure 67 is sliown one of the modern business 
blocks of St. Louis, Mo. It is known as the Carlton Dry 
Goods Building, located at Twelfth Street and Washing 
ton Avenue, and was erected at a cost of $600,000 by the 
company, which uses it exclusively for its business. It 
contains 225,000 square feet of Expanded Metal floors, 
])ut in by the St. Louis Expanded Metal Fireproofing 
Company. The architects were .Alauran, Russell & Gar- 
den, of the same city. 

In tins connection it nn'ght be mentioned that in 
the lialtimore fire, which destroyed a j)ortion of the dry 
goods district of that city, concrete is entering verv 
largely into the rebuilding operations now going on 
there. Hollow tile, which suffered so severely and which 
was condemned so ])ositively by insurance engineers, as 
well as architectural engineers, has had very little to do 
with the rebuilding of the burned district of the "Monu- 
mental City." Another de.nonstration made at Balti- 
stone used in exterior wall construction. The onlv two ma- 
good quality burned brick and hard terra cotta used for trim- 
the best coinbiiiat ion foi- mercantile structures. 
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LARKIN SOAP COMPANY 


^ ''--^^^^^^^^ V or B..r- 


Me»*J Company. K. .dp«tl,. „„,J a], „„. ft„.p,,„fi„^ , ^^^^ ^. 
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POWER house: No. 2, 
NIAGARA FALLS POWER COMPANY 

In Fit^uiv ()9 i> nIiow ii ;m Intrrlor view 
of Power-Houso No. ^l, vwvhd !)v tlu' Ni- 
agara Falls Power ('oni[)<uiv. In the floors 
and roofs of this building- iiu liidiiio ;i tluvc- 
story annex containii^Lj; tlu- offices of Mie com- 
pany, there was installed 7"), 000 feet of F.x- 
panded Metal Concrete h\ the Buffalo l^x- 
panded Metal Company. MesNr^. C'opiluid 
it Dole, of New York, were the architects, and 
Mr. \Villiam A. H reck t ii rid <4,-e uas the en- 
gineer. 

This power house was only one of many in 
which Expanded Metal has been used as a 
system of reinforcement for concrete floors. 
There is no scheme of floor construction which 
so fully guarantees against vibration as a 

monolith of steel and concrete. There is another niipoi'tant })articular in which the Expanded Metal concrete 
floor is valuable in power-! louse construction. Many changes, due to new re(piirements, demand the cutting 
of holes in floors. This can be done with perfect safety in floors of our construction, as has been demonstrated 
manv times. 
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DELTA BUILDING 
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Fi&ure 70 


Figure 70 is an illustration of the "Del- 
ta** Office Building, located on Post-Office 
Square, Boston, one of the best locations in 
that city. The general contractors for the 
building were Thompson-Starret Company, 
and the Expanded Metal was installed by 
the Eastern Expanded Metal Comi)any, of 
Boston. 

Among the many buildings erected in 
l^)ston in which Expanded Metal has been 
used as the fire}>roofing system, is one worthy 
of mention in this connection, namely the New 
England Conservatory of Music. This insti- 
tution stands at the head of the musical schools 
of the United States, and the architects, 
Messrs. Wheelwright X: Haven, of that city, in 
designing the building accomplished a monu- 
ment, in an architectural sense, as well as a 
first-class building, in every point of construc- 
tion. With a view to making the various 
rooms sound j)roof against the adjoining 
rooms, the floors were built of concrete, with 
an especially hung ceiling in each instance in 
order to make an air chan»ber. In the same 
manner the partitions were made hollow. In 
the building in question 1 40,()(K) feet of heavy 
Expanded Metal was used in the floors, and 
about 20,000 yards of lath. The fireproof 
construction was executed by the Eastern Ex- 
])anded Metal Company, of that city. 
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Figure 71 


COAL WASHERY, 
JOHNSTOWN, PA. 

The illustration in 
Figure 71 shows the Coal 
Washerv and Pitt Building 
of the Cambria Steel Com- 
pany, of Johnstown, Pa. 
Owing to the excessive vibra- 
tion resulting from machin- 
ery ysed in connection with a 
number of rapidly running 
crushers for reducing coal to 
pea size, which is then washed 
and stored in the adjoining 
building, and also to protect 
the steel from the sulphur in 
the coal, it was necessary to 
adopt a system of construc- 
tion which would meet these 
unusual conditions. Messrs. 
Heyl & Patterson, the engin- 
eers who designed the build- 
ing, made a very thorough in- 


vestigation of the subject, and finally decided to erect a Steel Frame and Expanded Metal construction for the 
floors and outside walls. The Washery building is 48 feet square and 92 feet high. The Pitt Building is 180 
feet long, 95 feet wule and 37 feet high, and contains 20,000 feet of floors and bins, and 38,000 square feet of 
outside wall construction. This work was all performed by the Expanded Metal Fireproofing Companv, of 


PITTSBURGH RAILWAYS 
CO. POWER HOUSH 

The accompanying il- 
lustration (Figure 72) shows 
the latest power house erected 
for the Pittsburgli Railways 
Company. For some years 
past all of their power build- 
ings have been erected on the 
Expanded Metal system. Tliis 
one is located on Brunot's 
Island, on the Ohio River, 
about one mile below Pitts- 
burgli. It contains 80,000 
square feet of Expanded 
Metal roof construction, and 
30,000 feet of floors. 

The completion of this 
work in so satisfactory a 
manner by the Expanded 
Metal Fireproofing Company, 
of Pittsburgh, lias resulted in 
the adoption of the same sys- 
tem for other important work 
in the same vicinitv. 



Figure 72 
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BUFFALO POTTERY PLANT 

Fi^un- TJi i^ .III illu^t ration of tin- liutraln I*ot 
trrv rnctcd in tin v«ai- The iiitirc pliuit 

ysns Hnproot'cd liy the Hulf'alo IXpandcd Metal Coiii- 
paiiv, >nIi<) u^<(I ill tin (oiicivti* floors and root's of tin* 
various buildings 15(),()()() square fi'ct of FiXpaiuicd 
Mi tal. Mr. Koix rt !(( idpath was tlw arcliittct and 
liiiMcr. 
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RAPID TRANSIT SUBWAY POWER HOUSE. 


ro.pa„,. „f X.„. VorU C.tv It is L^.r^X "T, " H^^P'^ Transit Subwav 

sovcntv-two Loilors, each with 6,000 .au.„.. f t V ^ ' P"-"- P'-'* i-ludos 

'U-Citects Mu. .,.,..,in!. ^^^U^ : ^^"-'^^"'•^ '^^'^'^^ ^'^^^^ 

-.Kinoor. TIk- Innl.ling was or.ctc.l 1,^" Mr" J 1 T " ^''^""^ mechanical 

floors. r..ofs. coal pockets, walls, and oIikt features '7":^' -^1 in the erection of the 
over 4(.<..0(,„ ,f E,p,„,^,, ^j^, of .e.nforce.1 c-oncreto in the building, there was niuch used 

New York. te work was installed by Gallick & Smith of 
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Figure 76 

HEMENWAY CHAMBERS 

Fif^iirc 76 is fin illustration ot* one of the choicest apartment liotels in Boston, and is located on Back Bay 
Park. It is kno\\n as the Henienway Chambers. The architect W9s Mr. John Lavalle. In this bnildino^ onr 
No. 8 system of floors was used to tlie amount of more than 1 5(),{)f)() stjuare feet. Throughout the builchiify 
2" solid ])ai'ti+ions were used exce})t hctueen suites, where hollow pai'titions wi iv used. In the construction of 
partitions, ceilinas and other kindred work ^25, ()()() s(juare yards of Kxpanded NTeta! lath were used. 


OTHER BUILDINGS 

On the fore^^oino- pat^es are illustrations and descriptions of some of the recently constructed i)uil(iin<»s in 
which Expanded ^Nletal has been used for various purposes. Wc have previously illustrated from time to time, in 
special publications, other buildings, some of which are of national interest. We beg leave to call attention again 
to some of these, not merely to show the extensive use of Expanded Metal, but to point out and emphasize its stay- 
ing qualities. Our material was used in the following buildings, which have been completed and occupied from 
two to eight years : 

The Congressional Library, Washington, D. C. 

The Eeonori A})artment Hotel, New York, Buch- 
man X: Eox, Architects. 

:Mills House No. 1, New York, Krnest Flagg, 
Architect. 

Cambridge Hotel, Boston, Alass., W. T. Sears, 
Architect. 

Marlborough Hotel, Boston, Mass., W. T. Sears, 
Architect. 

:\Iassachusetts Horticultural Society Building, Bos- 
ton, :Mass., Wheelwright t^' Haven, Arcliitects. 

Engineering Buildinu', Harvard I'^niversity, Cam- 
bridgr, Mass., Shaw ^ Hunnewell, Architects. 


Providence Public Library, Providence, R. I., 
Stone, Carpenter tV Wilson, Arcliitects. 

St. Nicholas Hotel, St. Louis, Mo., Adler Sulli- 
van and C. K. Ramsey. Architects. 

Century Building, St. Louis, ^Mo., Reader, Coffin & 
Crocker, Architects. 

The Coliseum, Chicago, 111., Frost ^ Granger, 
Architects. 

Hialto l^uilding, San Francisco, Cal., Meyer 
O'Brien. Architects. 

Union Ferry and Depot, San Francisco, Cal., E. R. 
Swain, Architect : H. C. Holmes, Engineer. 
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FACTORY CONSTRUCTION 


THK subjoct ol lacton- construction is one of tlio most iniportiint in tlic whole nmor of l)ui|,lin<.- operations 
In tins country a factory, in the common use of the term, has always meant any building i7i which men 
and machinery mi-ht be combined to pro(hice an article of merch/.ndise. By yirtuc of a ycry frequent 
hmitat.on of capital in buihlinf-- a factory it has been a common practice to erect a structure wholly from a stand- 
pouit of economy. In the ordmary instance permanence, durability and safety from fire are factor^ too little con- 
sidered .n planning for the home of American manufacture. Howeyer, stati'stics are <lemonstrating that the fire 
risk IS too great to permit the so-called economic wood construction. For the last fiye or ten years yery consider- 
ab e adyance has been made in the character of the American factory. It has been den,onstrate<l that a bui din., 
can be erected for fac ory purposes that shall be practically safe against the rayages of fire. The efficiency of 
concre e as fire-resisting material haying been fully establishe.l, and the economk- combination orsted 



Figure 77 


vast in^lZ^St^^^tc^TltiJZM^ towards bringing about a betterment along these lines- 
reinforcement for concrctt floors, Wsn,,^t ttrt^ Z it '""^^ '""^ "^^^ «^ ^xpandej Metal as a 
poses that IS practically safe. I„ ...any instances thel s r ' ^ *° '"""t * ''""'''"S ^'^^ f'^^^ory pur- 

certam classes of buildings light cement wai?; the o^ fe o7 the l^^r T '^^'^"^ 'fu- 

sible to encase in concrete all the columns, beams anrother su 't "^ '"1 '""''"'Jy ^-tisfactory. It is pos- 
render them secure against any fire caused by the bulh J of the co "T.^'T t'^'' ''''^ f™'-*'' «^ 

In this connection we show in Firnire 77 Tn ^ the contents of the building. 

Rapi<l Transit Subway Company, "fN^^'Vo .r tI;- b ' -^'L"^^"*'-^' -"'^trucfed repair shops of the 

was designed by the engineers'of the comply a to sil form anT ^ ^"'^^^ I 

was let to the American Bridge Company for the steTframT \ cnn 7 -'[^-S^^^^-^^^ after which a contract 
concrete .specialists, of Xew Vor. to complete the ^^"-.rjan;! aT^^^^^^^^^^^^^ 
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and roots were built ot* the regulation type of Expanded 
Metal concrete, and the columns were properly treated, 
while the outer walls were made of light iron, Expanded 
Metal lathing and J^i" of cement moiiar. Details of 
the outer wall and its connection with the roof is shown 
in Figure 78. These details are simple, but in the hands 
of competent builders are easily obtainable. 

It should be said in this connection that all the win- 
dows and door-frames were made of wood, covered with 
galvanized iron, thus making it impossible to injure the 
structure from an ordinary fire within. 

This method of construction is applicable to l)uil(l- 
ings of three stories in height with economic results. Ref- 
erence might be made to a dozen or more locations where 
this type has been adopted. Two buildings erected as 
inspection sheds for the Elevated Railroad system of New 
York. These two were located on the elevated structure 
and in every way answered the purposes of the company. 
Elsewhere in these pages reference is made to a large 
coal washery plant erected for the Cambria Steel Com- 
pany, of Johnstown, Pa. See Figure 71. 

A very large factory was erected for the Hostoii 
Bridge Company, on the same style of construction. 
Several sliops have also been built for the Erie Railroad 
Company, at various points on their line, besides many 
factory ])lants in various parts of the United States. 

A few years ago an entirely new plant, con^i^ting 
of a series of large buildings, was erected at Steelton, 
Pa., by the Pennsylvania Steel Company, which consumed 
several hundred thousand feet of Expanded Metal, and 
this was only adopted after a careful stn(l\ of the subjec t 
by the engineers of that company. 

In Fig. 80 we give an illustration of a one-story 
building in course of construction on this system for 
Morse X: Whvte Co., of Hoston, Mass. This building 


several built for this company, and 
coat of cement ])laster had been ap| 


the 
)ne(l. 


photoyi'aph was taken 




Figure 78 


A CONCRETfL FENCE. 

IN coiniect ion uitli tin huilding ot tin' 
>hops of the Rapid Transit Siil)\\ay 
Company, shown on the adjoimng 
page, there has been erect e<l a reinforceci 
concrete fence, built directly upon a re- 
taining wall surrounding tin yard of the 
plant. The illustration clearly shows tlie 
metho<l of construction. The ngular 
method of solid j)artition constniction 
was followed, by putting 
up metal studs 1*;^" on cen- 
ter, to which Expanded 
Metal was attached. At 
distances of 7' bracing 
members were attached to 
the studs, and the whole en- 
cased in cement mortar. 
The result was a very ef- 
fective anri satisfactory 

cn?nbin.'itinn. 


44 


EXPANDED METAL 


LEHIGH VALLEY RAILROAD 
SHOPS 

SAYKK, J>a., Ix'iiig j)ia( ticallv tlif physical center 
of the Lchigli \ alley Kaih oad system, the coiii- 
])aii_v decided to erect the new sh()j)s witli a view 
to centrahzii.g the huihhng and repairs of motive 
power, and undei- the ahle direction of Chief Engineer 
^^ alter G. Berg and plans of Architect E. De Bevoise 
Brown, have ahout completed the la.-gest, ,nost nio.lern 
and up-to-date railroad sho],s in the United States, if 
not ... the wx,rl,l. After spirited comi.etition. Expanded 
.Uetal and Concrete roofing was adopted bv the Chief 
Engnieer and Merritt & Co.. of I'hila.leh.hia. were 
awarded the contracts for this work, there heino- nearh 
ten acres of the sa.ne; Mi: F. I). Hvde, Xo."? East 
1-orty-second Street, New York City', being the .Gen- 
eral contractor for the n.ain locomotive sllop, black- 
^imth shop, storehouse an,l lavatory buildings: Jan.es 
Stewart & Co.. of Pittsburg, the general contractors 



<• , fe' ^^uysim coiiTnicTors Figure 80 

Ti.i,i,u^rc tM:i;r;,;"S:i;,j:;;:i;,::^ of ,„.,,„ ,„c„„,„,h.c 
i, r«' 1,, „„„.„„;„,, ,1,:;' -L , : 

r of M,.. K. „^ s,„> 

MM and Ccccl,- r„, tl„. „.c of ,i,„. |„.„,, ; " ' " ' "-I 'yU-m „f ,!„,,, „,„, ,„„,„k „f K^,„„Zl 

looked and , ,..„ all a.„,„l,l„l, .,„.|, i„ ^n:"^^ "'. "«''"ln»s lm» 

..p-lo-,lat,. ,„,l,,,,d ,|,„„ |,„i|,||„j,, ' " ■ S'" » hannonion. . I,„l,, „„d ,,,,„|, ;„ „ „ - ■,„ ",ol'L 
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Engineering Uses of Expanded Metal 


IN tlif pivcedin.,' portion of tliis catalogue the use of Expanded -Metal in l.uildiiig const nut ioii l.a> been 
described and illustrated in as full detail as seems needful : other reference, have also been made in.licatn.j.- the 
great extent and variety of purposes for which the tnat-^rial has been adopted thronohout this country. In 
the succeeding pages we will make an effort to indicate, in a limite.l space, the u>e that ha> been n.a.le of it m . ngi- 
neering structures other than b.ul.ling.. In a wonl this uni.,.,.- n.aterial ha> a wide tiel.l as a reinforcu.g element ot 
concrete and may be advantageously applied wherever c.n. n te i. used. The linut of its po»dMhtu >, tlu.vtore 
has not been approache.l, and for this reason, that whi< h 4.own i. nu rely >uggest,ye ; uulu atmg a. tual 
accomplishment as a n.ean. of po.nting to what n.ay yet b. acon-pli^lud. It n,ay aKo be said in tins conneet.on 

that the laws governing its us( from a scientific stan.lpomt, a> 
giv.ii in the early pages of thi. book, when properly applie.l «ill 
make possible the M.hition of mo-t cxery problem likely to ariM . 



Figure 82 

Imr.stino", dm- to watir })ns>inv at tlu- miti; 
William M. Hrown, CWni' Kii<;iiurr of tlu- 
the subject, iiuliicc'd to make a trial ot" iv- 
inforcin<^ the conduit cover with Kxp.indid 
Metal. 'riii> wa> accomplished a^ shown 
in the illustration, and altlimioh it 1ms been 
in use for more than four years, no in- 
stance of l)ur>tlno; hji> occurred. 

In Figure 1- shown another con- 
dition occurring in New Jersey. In this 
ease it was a question of laroe capacity with 
a shallow sewer, recpiirinu: also a top as thin 
as pos>ll)le. This difficulty was overcome 
bv the en-lneer, Mr. Lenuiel T.o/ler, in the 
town of Hackensack, N. J- The design, 
.hown in the fi-ure indicates the snnplo 
i,, ,vhich his trouble was done away 

with. 


SEWERS 

IN tlie hiiildin^r of severs lias in-- a -n ater capacit N than ^ay a 
circle 'y in dia.netc r, it scarcrly t vrr occur, that tuodiffVn-nt 
instaiHo furnish tlu >ame con(htion>, lu nci thr m N^ r enj^nneer 
has a constant problem lu fon- him in dcionin-'. In onr instanc. it\ 
;i case of difficulty to be om rconu' in construction by virtur of thr 
surrounding c. rcun.stanc. and in another it\ intrrnal pressun , in 
anothe r it's e xternal pn sMin , u hile in still another it is a (pie.t.on 
of carrvinn capacity with the hast depth. So that any combination 
of nwiteriaTs which enabh s him to oxc rconu- the n.ost con<litions ,s a 
nwitter of the onatest nnportance. In Fi-nreHiiw.- show a not n.fre 
(juent dlfficultv. one of the first u Inch Kxpand< d Metal enabled the 
enoiiH'^r to overccmu'. In the case in ciuesflon the difHculty ua. that 
oflnsutticlent depth to allou a Hll on top of the MUer to prevent 
d end of the sewer. The case in point as in Boston, wln re Mr. 
Metropolitan Seua-e ( nmnn^slon. vsa., after careful examination of 
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EXPANDED 3IETAL 


In Figure 84? is shown an illustra- 
tion of a private sewer, or what is prac- 
tically so, which was built some years 
ago by the Lackawanna Steel Com- 
pany, at Buffalo, N. Y. It is termed 
by them a ''return water drain," being 
used by them for the purpose of dis- 
charging water from the rolling mills 
and other parts of their extensive 
plant. It carries^ all kinds of surplus 
liquids from their factory grounds to 
the river. The dimensions are indi- 
cated on the drawing, aside from its 
length, which was nearl}^ one mile. As 
indicated, this was built on old ground 
over which a very considerable fill of 
earth was laid, upon which railroad 
tracks and buildings were located. The 
engineer who designed this construc- 
tion was Mr. C. R. Neher, and the de- 
sign was approved by Mr. C. C. Conk- 
line;, engineer for the Lackawanna 
Steel Company. 

A very unique combination of Expanded Metal and concrete was made use of in the construction of the 
Boston Subway. In the portion of this tunnel which runs under tlie river, connecting the city of Boston proper 
with East Boston, a distance of 1,500 feet, it was necessary to furnisli a special scheme of ventilation. This was 
done l)y sus})ending wiiat might be termed a curtain, hung from tlie top of the arch and attached to the two 
sides of the tuiuiel. This was needful to furnish an opportunity to carry off the foul air in the tunnel by means 
of fans built at either end, the air being drawn through openings in the curtain, which was constructed of 3"^'No. 
10 Expanded Metal, imbedded in 1^" of Portland cement concrete in the })roportions of 1 to 3 of cement, sand 
and very finely crushed rock. There was used in all 7o,()()() square feet of metal. 




Figure 85 

In Ei«;inc N.")i> >liown a cross-si ction of a sewerde- 
signed by Jas. H. Fuertes, Sanitary Engineer, of New 
York Citv, and constructed by S. M. XefF, of the same 
city, in Ilarrisburg. Pa. This sewer is some three miles 
in length and was erected to take the place of an old 
open creek whicli liad been in use for many years, and 
hence the difficulties of construction were many. The 
details of the illustration clearly give the manner of the 
use of Expanded Metal for reinforcement. 



EXPANDED METAL 


Figure 8G 

In Figure 86 and Figure 89 are shown two illus- 
trations of a reinforced concrete sewer at Wilmington, 
Del., which was designed by T. Chalkley Hatton. This 
sewer was 7,500' in length, a portion of which had an 
internal diameter of 9' 3", another portion 6' 6", and 
in varying sizes down to V 9". Its purpose was to carry 
to tidewater the sewerage and waste water from a 
])o) f uMi of tlie city, amounting to over 600 acres. 


EXPANDED :M E T A L 


In Figure 87 is shown a 
cross-section of a sewer built 
in the Borough of Brooklyn, 
by Henry R. Assarson, Chief 
Engineer of the Department 
of Sewers, of that borough. 
This portion of the sewer was 
in reality an extension of a 
large circular sewer wliich had 
to be carried out on an espe- 
cially constructed pier in or- 
der that the sewerage be de- 
livered free from nuid and 
sand and emptied into tide- 
water. A portion of this dis- 
tance was through the middle 
of a street, so that it was im- 
possible to build it of the 
original diameter. It became 

tlierefore, necessary, in a sense, to flattei. out the >ewer, \\rncv the adoption of thi> (k>ign, and tlie ereetlon of a 
pile pier wide enough to carry the triplicate section shown. 'I'he mas> of eoncreti- as inchcated was tiid tl^ thi r 
by the use of 6" No. 4 Expanded Metal. , 



PRESENT ELEVAT'ON OF TOATKS 

7:x 



• NE^ CENTRE LINE 


19' 11/4" 


ritfuiv >s 


In Figure 88 is shown a very uiuisual location for a sewer. This oceurnd in tin yrar in the city of 

Newark, N. J. A very important improvement was bi^-ing made by the 1)., L. \ \V. H.iilroad Company, who 
were lowering tin ir tracks for a distance of al)out two miles througli that city. ()\er a large pirtion of this dis- 
tance it was necessary to co-operate with the city authorities in the disposal of the sewerage cpiestion. This wa.H 
accomplished in the unicpie manner shown by this illustration, namely the building of a -rw. r ififo ... .f M , 
taining walls of the railroad company's open-cut construction. 
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EXPANDED :M E T A L 



In Figure 86 is shown ;i cross-section 
through a marsh where its size was the largest 
indicated on page 46, and :is will be seen in the 
illustration the concrete at tlie crown was only 
8". In Figure 89 is shown an illustration of the 
manner in which this was constructed. This 
section througli the marsh extends above the 
natural surface of the ground and has so far 
liad no covering of earth. Notwithstanding 
it lias been subjected to heavy poundings of 
ice resulting from the breaking up of the ice 
of the Brandy wine l{ivei\ no damage has oc- 
curiH'd to it. 

In ihe lai'ge section of the sewer indicated 
a single sheet of 6" Xo. 6 Expanded Metal 
was placed around as indicated, two inches 
from the inner surface, its position being care- 
^ '^"^^ ^'^ fulh maintained bv the men in construction. 

The economy of eonstruction as well as the very desirable results have entirelv satisfied \Ur authorities under 
whose supenision this work was carried on. 

In connection with the construction of M wers in geiurab ^^ v dr>ire to invite atte.ition to the possibilities of 
Expanded Metal as a medium of facilitating the construction and mininn/ing the cost of special features per- 
tnient to sewage systems. To illustrate, there has recentlv been erected at Xewton, Mass., a sn.all, reinforced 
concrete sewage pumping station, fully deseribed in the ^Engineering News" of June 11, 190^. The station 
complete, nichuhng the machinery, cost $6,700 ; it was ereetc d to avoid the eonstruction of 8,600 feet of trunk 
sewer at an estnnated cost of $45,000, whieh would have been too great a burden upon the propertv owners of 
the tlnnb populated district benefited by the system. The capacity of the pumping plant is sufficient to pro- 
vide for the natural n.crease in population for n.any year> to come, and should it eventuallv be necessary to replace 
the pumpmg p ant by the trunk sewer, the saving will have been .h;.>()() per annum for this uulefinit; periml of 
years Ihe side walls of the station are only eight inches thick and are of eoncrc-te reinforc-ed with Expanded 
uT " "'^'"^ " reinforcvd with Expanded Metal. It is an excellent illustration of the 

small things that are money savers and the prineiple- is applic-abl 
systenrs. 


to 


lany othei' sinnlai- features of sewa 
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In Figure 90 is shown another 
use of Expanded :\Ietal l)y Chief 
Engineer Assarson,()f Brooklyn, 
in the construction of a roof over 
a sewer outlet. At this point also 
it uas necessary to widen out and 
lowerthelineof the roof eovering. 
This was doiu- |)y the use of shal- 
low beams laid at different levels, 
tlie >\hole being encased in eon- 
cretc reinforced with Expanded 
Me tal between the beams. 

In other work similar to the 
al)ovi. Expanded Metal was 
largely used, viz., in the Atlan- 
tic Avenue Improvement in 
Brooklyn Jiorough, where the 
Long Island Railroad tracks 
were lowered, necessitating 
changes in manholes and sew- 
ers. 



Figure 90 
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Figure 91 represents n very heavy rein- 
forced water culvert, constructed a few 
years ajro by one of tlie railroad companies 
of theA\'est. In tlu> there was a necessity for 
niininnnn thickness of concrete, and hence 
tile use of two layers of Kxpaiuled Metal, 
the crown of this arch bein^; so constructed 
a> to carry railroad traffic without injury to 
the culvert. 

Scores of other instance>, with illustra- 
tions, niit>;ht be furnished showino- the use of 
Kxj)anded Metal in the construction of con- 
crete sewers under varying' conditions, in all 
parts of tile United States. 



. CONCRETE 


WATER=PROOFING CONCRETE 

FOR waterproofino' concrete surfaces that ari' subjected tf) slioht or iiiterniittent heads of water the **Sdvcs- 
ter Process" has been used with success on some of the fortification works constructed by the o-overnment 
engineers. The method of mixing and applying was as follows: Thoroughly dissolve pound of shaved 
Castile soap in 1 gallon of water, also dissolve \ pound of powdered alum in 4 gallons of water. The walls should 
be dry and the soap wash applied first, at a boiling heat, being laid on with a flat brush and not allowed to froth. 
After the soap wash has been on about twenty-four hours and is thoroughly dry, the alum wash is a[)plie(l ui the 
same manner, being at a temperature of about 60 . This also should be allowed to dry for twenty-four hours be- 
fore a second coat is put on. In a few cases one coat each of the two mixtures have been sufficient, generally two 
or three coats of each are necessary to make the concrete impervious to water. The application of the process gives 
the concrete a uniform color and generally improves the appearance. 



I 


A WATER CONDUIT 

"\ Figure 95^ is shown an illus- 
tration of the Use of our ma- 
terial in a water-carrying con- 
duit, built similar to one heretofore 
shown. This water conduit is a part 
of tlu" Philad(l[)hia water supply 
system and connects what is known 
as the Torresdale Filti r plant with 
tlu" pumping station, ^rhis section 
is 10' in diameter and is 850' in 
length. The watii' in this conduit 
is under ^20' iuad. In this case one 
laver of ()" Nn. I- extra heavy 
metal was used. 

This work was constructed under 
the supervision of Mr. ,Iohn W. 
Hill, Chief Kngineer of the Bureau 
of Filtration, City of Philadelphia. 


Figure 02 


50 


EXPANDED :M E T A L 


FILTER BEDS AT PHILADELPHIA 



of tlic 
used, 


Figure IKi 

wjitcr filti-Mtion system for tlie City of Pliila(lel})liia, nior 
furnislied by Messrs. Merritt & Co., of tliat city. 


1\ Figure 9^3 is shown a section of one of 
the filter beds which constitute a part of 
the Torresdale plant. In this instance, as 
in several others of these beds, Expanded 
Metal was used to reinforce concrete in form- 
ing the bottom of the filtration bed itself. This 
was necessary owing to the unreliable and un- 
certain ground in which the bed was to be 
})hiced. It was considered wise to make a 
monolith of the entire bottom of this bed, 
which had to carry not otily the weight of the 
water, but had to support the columns carry- 
ing the roof. 

In the construction of these filtration beds, 
water conduit, and other parts and connections 
than one million square feet of Expanded Metal was 


SEWAGE TANK 

THE accompanying illustration. Fig- 
ure 94, is a cross-section of a sew- 
age tank erected at Hanover, Pa., 
from designs made by the City Wastes Dis- 
posal Company, of New York City, C. 
Everett Hill, Chief Engineer. The tank 
is 7^^' long and 35' wide, and the roof is 
su])]jorted by ten brick piers 17" by 17", 
spaced at IJiJ' centers. The concrete is (i" 
thick, reinforced with 3" No. 10 Ex})an(led 
Metal covering the whole area. Additional 
strips of the same metal 2' wide run from 
side to side, and from end to end of tin 
tank across each line of piers, liedded near 
the surface at each point of bearing, and 
sagging betwetn, nearlv to the bottom of 
the slab. 

'J'his scheme of const met ion for tlu- 
pur}>osf in this case proved to l)e entirely 
satisfactorv, and has l)ei'n used since by tlu' 



ame company in other work throughout the country. 



CONCRETE TANKS 

QriTE a variety has been accom- 
plislied in the building of reinforced 
concrete tanks, these having been 
built in various forms for different 
uses. I he illustration herewith, shown in Fig- 
ure 95, is made from a photograph taken in 
the plant of the Oxford Paper Company, at 
liumford Falls, Maine. Tliese tanks, thirty in 
number, average J^O' in iieight and 14' in di- 
ameter. In their construction both economy 
and (hirability were accomplished. Tliey were 
made at a less j)rice than lia^l previously been 
jjaid for wood tanks for the same y)urpose. The 
walls of tliese tanks were only fi" tliick. and 
were ninforced with double layers of Ex- 
panded Metal. They liave proved satisfactory 
in every way to the owners as well as to the 
designer of tlie plant, Mr. James II. Wallace, 
Civil Enginwr, of New York City. 
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COAL POCKETS 


COAL })ockots varving in size and style of con- 
struction have been built in various })arts of 
the country for several of the most important 
industries. There are shown on this ))ao;e two (juite dif- 
ferent in type. First, Figure 9() re})resents one of the 
coal pockets at Lowell, Mass., built for the Merrimac 
Manufacturing Company. These were built under the 
personal su})ervisi()n of John W. l\'ad, o-eneral man- 
ager of the company. They were designed and con- 
structed by the Kastern Expanded ^Nletal Company, 
of Boston, whose work was done under the supervision 
of J. R. Worcester, of the same city. This coal-bin or 
pocket is not at all like the modern coal-bin. It is 
simply a rectangular box, coal being dumped into it 
from cars on an elevated track. It is then taken out 
at appropriate openings in the bottom. 



Figure 00 





RAPID TRANSIT SUBWAY COAL POCKETS 

IN Fi..-.u-o 97 is slu.wn ;t .liaoonal section of one of the krov coal p<K-kct> cvctcl in ti.. imwcr lu.us. „f tl.o 
" K u^.l Transit Subway Con.pany of New York City. An illustration of tl.. pow. r house .s shown on page 
There are seven of these coal pockets, sin.ilar in .lesion an.l having, a total capacity of 15,()0() tons 1 hey 
•u-e located near the top of the buihling, 60' above the boilers, an.l the latter are supplie.l .lirectly fron, the coal 
pockets bv a svsten. of chutes. As n.ay be seen fron. the accon.panyin... illustration, the constnufon eon>,>ts of 
Tse't of segnu.ntal arches of concrete reinforce.l with Expanded Metal and supported by I bean.s at regular 
'intervals. Cinder concrete was used throughout, except that the interior or wearing surlacecons,sts of a grano- 
ithic finish about one inch thick. The coal pockets of tin- new power stat.on ot the General Electr.c ( on,pan, a 
^ .1 V V h-ivin.r a canacitv of about J>.2()() tons each, are constructed m a s.nular manner, except that 

c'is « !o;,i;u.„: «„, ,,(,„■«,.„, .i,„ E.„, I M..,„. „„„ on .1,0 I „™,„.. The ™., i. do- 

poIitc J in .l,c conl pocket, by .. conlinnon. oonvovor, .l,ic «. ,en,ovc Iho f.on, ll.c W.kr.. tin,, fon.nng . 

complete and compact plant. 
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r'^D ELEVATION 


Figure 08 


BRIDGES 

IX brid^v construrtion Expanded Motal has been 
adopted in all ])arts of the coiiiitrv, and is now 
l)eino' used lartrdy in all ty])es of hiohway bridges. 
V\v show in connection herewith sevcj-al illu^trations in- 
dicating- various methods for its use. In Figure 98 is 
illustrated a use for the material which has been adopted 
bv tlie engineers of the State of New York for all small 
highway bridges, or what might be termed culvert 
bridges. In that State road imj)rovenient has advanced 
very rapidly and for the hundreds of small culverts or 
bridges, the standard type of construction consists of 
concrete or stone bearing walls across which is built in place the concrete slab reinforced with heavy Ex],anded 
Metal. In the illustration in (piestion is shown an end elevation, as well as a section. 

In Figure 99 is shown a highway bridge erected 
in Allegheny County, near Pittsburgh, under the su- 
])ervisi()n of T. W. Faterson, engineer of county roads. 
'Hiis bridge is built on a skew of 38 degrees, the 
l ise of the arch is V 1", and the span of the bridge is 
^20'. It was one of the first bridges constructed of Kx- 
pandid Metal and concrete in this countrv. 

In Figure 100 i> an illustration of the use of Ex- 
panded Metal for the reinforcement of bridge piers 
and retaining walls. The location of tbis bridge is at 
Sea Girt, N. ,J., and the bridge was built in 1899 by 
the Berlin Iron Bridge Company. The bridge proper 
consisted of steel girders with a wooden floor, but the 
bearings and wing walls were all re inforced concrete. 
This was deemed desirable at the time because of the 
Mr. W. W. ( clp.tts, AsMstant ( Inef Engiiuvr ^''^^'^ that the bridge was located close to the sea and a 

of the Kansas ( ity, Mexico X' Orient Railway, in an I'^'avy tide made the use of wooden wing walls im- 

( xtensive arHch on the subject of reinforced concrete practicable. 
f*or railroad structures, says regarding abutments: 
-The saving effectrd by tlu^ usr of steel concrete over 
plain concrete or masonry in abutments is very great, 
sometimes exceeding 40 per cent, and there seems bttle 
iHit that their greater permanency and Ussc .ud 
cost of construction and maintenancr Nsill W a lar-v 
factor in causing their more general a.lnpt.oM in tin 
near future, particularly on lines which contemplate 
re placing pile trestles ami other temporary works >sit|, 
permanent structures.'^ The engineers of the K. ( . 
M. \ () Hy. haxe thoroughly investigates! the subj< , 
of reinforceil structures and pro|K>«e to emt a lar^ 
MumUr of them i„ the mar futuixs ccvering a ui.l. 
rang.- of the application of n info,. , d concrete to rail 
road work in genn 

1 i|;ure Ufi) 
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Figure 101 


In Fin-iiiv 101 is shown an illiistnitioii of a con- 
crete hridov, reinforced with Expanded Metal, erected 
at Santa Monica, T.os Angeles County, in California. 
It is on the line of the Southern Pacific Railroad, and 
was constructed on the Expanded Metal Concrete sys- 
tem, desio-ned hy Mr. C. Leonardt. 

The Western Expanded .Aletal and Fireproofino- 
Company, who furnished the material for this work, 
have also secured its adoption in many other important 
enterprises along the Pacific Coast. It is being largely 
Used in the construction of sugar houses, as well as in 
othci- like enter})rises of note. 



In Figure 1 Oj^ is giyen a view from tlu 
under side of a highway bridge over the tracks 
of the Erie Railroad, in Newark, X. J. The 
structure was designed to carry two lines of 
electric railway cars, carriage ways, and side- 
walk. The floor beams were 15" I's spaced 61' 
cipart. The lower flanges of the roadway fioor 
beams were wra})pe(l with Expanded Metal 
latji and after the concrete arches had been 
put in, the under surface, including the floo)' 
beams, were plastered solidly with cement 
mortar. This was the first type of this style 
of bridge, i)uilt under the supervision of 
Mason R. Strong, bridge engineer for that 
company, since which time (1S99) nearly 
every bridge along the line of the road has 
been built on the same system. Besides, this 

type of construction was adopted by the State Engineer of the Railway Comnnssion of New York, and has been 
used on other roads as wejl. 


Figure 102 



Figure 103 


In Figure 103 is shown an illustra- 
tion of the use of Expanded Metal for 
the reinforcement of concrete in a bridge 
now in the course of construction in the 
City of New York, being an extension 
of the famous Riverside Drive. The 
new section extends along the eastern 
shori' of the Hudson River, and this 
bridge has to carry a driveway across 
an intervening street forty feet in width. 
'Hie details show the manner of elimin- 
ating a large volume of concrete by the 
insertion of Expanded Metal. Designs 
for this work were made by F. Stuart 
Williamson, Consulting Engineer of the 
Department of Public Works, \ew York 
City. 
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DOCK WALL 



Figure 104 


THE accompanying illustration, Figure 104, 
represents the use of Expanded Metal in 
the construction of a concrete retaining 
wall in Boston. The work was done by the Fitch- 
burg Railroad Company, on plans approved by the 
United States Government, at the Charlestown 
Navy Yard. 

The heaviest sheets of Expanded Metal made 
were used in this instance, the j)urpose being to pre- 
vent breaking of the concrete mass by the contact of 
heavy vessels against it. The scheme was very 
successful, and has been adopted in other Navy 
Yards in the country. 

Similar methods have been used in the construc- 
tion of retaining walls, wing walls, face walls and 
abutments by a great many of the leading railroad 
engineers, and the universal verdict is that a most 
satisfactory wall is obtained at a greatly reduced 
cost as compared with plain concrete or masonry 
walls. A very economical wall may be built by in- 
troducing buttresses at proper intervals and con- 
necting them with a comparatively thin face wall of 
reinforced concrete, thus following a practice in 
vogue among French engineers. 

Expanded Metal is suitable for all of the 
above-mentioned purposes; it also provides a better 
distribution of metal, and is more readily applied 
than any other form of reinforcement. 


IN DOCK CONSTRUCTION 


THE acc()ni})any ing il- 
lustration, Figure 
105, ri'j)resents the 
UM' of l\\});in(le(l Metal as 
adopted hy H o w a r d C. 
Holmes, Chief Engineer of 
the Dock Department, San 
Francisco. In this instance he 
has used Expanded Metal in 
the encasement of piles, which 
are driven two or more in a 
ehisttr, wiW as for thr 

iivctitm ol tiu- floor of the 
dock proper. As will l)e seen 
in \\u accompanying illustra- 
tion tlu strcl work of tl)e en- 
tire structure is encased in 
concrete. This same type of 
construction was used in the 
erection of the new docks 
built at San Juan, Porto 
Rico. 




Figure 105 
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Figure l<Mj 

POWER HOUSE HOT WE,LLS 

IN Figure 106 is sliown an illustration of one of the twenty "hot wells" recently constructed in tiie innnense 
. power house of the Rapid Transit Suhway Construction Company, New York City. These wells are a part 
of the enormous system in this power house, and, as in all other parts of the work, the best of everything was 
used. These wells are operated under heavy pressure at times, and hence the necessity for the best of reinforce- 
_^ meiit and the use of Expanded Metal. 


DRY DOCK 

IN Figure 107 is sliown an illustration of work 
built by Mr. Holmes, in San Francisco. This 
shows the new dry docks erected at Hunter's 
Point, California. In the picture is shown the 
steamer '^Siberia." Expanded Metal was used 
throughout the side walls and the bottom of the 
dock. 


COAL SHAFT LININGS 

A WORK of unusual importance has been ac- 
complished by the engineers of the D., 
L. \: \V. Railroad in the anthracite coal 
fields which they control in Pennsylvania, namely, 
the lining of coal shafts. In this peculiar part of 
their important work, wood has been the only ma- 
terial in use since the opening of the mines, but 
it was ascertained later that concrete reinforced 
with Expanded Metal could be used for the pur- 
pose with economy, as well as guaranteeing perfect 
safety and permanency. In many of the mines 
quicksand and other unstable materials have to be 
contended with, so that a rocklike crib formed by 
these materials proved very effective. 
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A LIGHT 



Figuie 108 


HOUSE 

THE Mile Rock Lighthouse and Fog 
Signal Station, at the entrance to 
San Francisco harbor, is of steel and 
concrete. It is 90' in height above mean tide- 
water. In the accompanying illustrations, Fig- 
ures 108 and 109, are shown a cross-section 
through the store room, and a vertical cross- 
section. In this construction, which was car- 
ried out by the United States Government, the 
concrete was laid in a })Qrmanent steel mould 
formed of three-foot courses of steel plates, 
'4" thick and about 8' long. Each course of 
plates was assembled as the concrete was laid, 
and is anchored to the concrete by two courses 
of crooked horizontal bolts, 1^" long, S' apart. 
The inner ends of these bolts project througli 
a continuous sheet of Expanded Metal })arallel 
to the ])lates and 12" inside of it. The result 
of this combination is certainly what might be 
called a most durable and permanent construc- 
tion. 

The plans and specifications were pre- 
pared and the construction supervised by Mr. 
Thomas H. Handbury, Lieut.-Col. Corps of 
Engineers, United States Army. 


CONCRETE FACING 

IN response to frequent incjuiries in regard to finished concrete surfaces, we quote below a few of the meth- 
ods recentlv adopted on various works throughout the United States. On the fortification work at 
Newport, R. I., the forming for all exposed vertical faces is made of planed, tongued and grooved 
boards against which wet concrete, which is used 
throughout, is placed directly. As each layer of con- 
crete is deposited, an ordinary garden fork is thrust 
down the inside face of the forming, so as to work the 
stone back, leaving a thin film of liquid mortar against 
the boards. There must be no o})enings thnmgli which 
the mortar may escape; with this precaution a smooth, 
hard and uniform surface is obtained, which is very 
satisfactory for that style of work, while the cost is 
nominal. Prof. Baker refers to a practice em])l()yed 
by the Wabash Railroad of washing concrete struc- 
tures with a thin mortar made of cement and ])laster- 
of-paris, which produces a marble-like finish. 

In the '•Engineering News" of February 4, 1904-, 
Mr. H. H. Quimby, member American Society of Civil 
Engineers, describes at length the method used on the 
citv bridges of Philadelphia. Briefly, the forms are 
removed while the concrete is ''green" and the cement 
is washttd off either with a hose or scrubbing brush, 
thus exposing the aggregate. The nature and color of 
the finished surface is dependent U{)on the aggregate 
used, therefore by a proper selection of the latter the 
general effect is under the control of the designer. 
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and concrete, l)ullt in position, carried on woodi-ii pilin 


STAIRWAYS AT WORLD'S FAIR 

N Figure 110 is shown on a very small 
scale the use of Expanded Metal as ap- 
plied to the construction of the ap- 
proaches to the Fine Arts Gallery, World's 
Fair, St. Louis. As will he seen, there is a se- 
ries of short stairways connected hy inclines 
of a low gradient instead of contiiuious steps. 
These inclines are slabs of Expanded Metal 
and framework. 


CONCRETE. COLUMNS 

THE reinforced column illustrated in Figure 1 12 j)Ossesses two interest- 
ing features. Fir^t,lt is doubly reinforced; vertically, withrods, and 
laterallv, with hoo})ing made of Expanded :Metal. Concrete when 
subjected to excesNive com})resNi()n without lateral su})})()rt usually fails by 
oblique shearing. The hooping holds the concrete in place, preventuig a 
separation of the ])articles and c()m})elling each to perform its full share 
of the work by acting in iniison, thus materially increasing the ultimate re- 
sistance of the whole. C'ohnnns have been built in this manner whicii sus- 
tain from 50 to 100 })er cent, greater compressive loads than similar unre- 
inforced cohnnns, and are more economical than either steel or cast u'on. 

In the second place, the Ex{)an(le(l Metal hooping is wrapped with 
metal lathing, so that the cylinders thus formed may be placed in position, 
filled with concrete and a cement finish put on in practically one operation, 
without the use of moulds or forms of any kind. In short, it is a fireproofed 
colunni pos.sessing the elements of economy and strength in a greater de- 
gree tlian any other form. Expanded Metal cylinders of any desired diame- 
ter, and wrapped with metal lath, may be made at the factory and shipped 
complete ready to ])lace in position and fill with concrete. There are J^Sl 
of these cohnnns now being erected for manufacturing purposes in a build- 
ino' in Brooklvn, N. Y. 




Figure 111 


POWER HOUSE 
FLOORS 

IX Figure 111 is an illustra- 
tion of the use of Ex- 
})anded Metal adopted sev- 
eral vears ago by the well-known 
engineering firm of Sanderson 
& Porter, in the construction of 
the Queens Borough Electric 
Light and Power Company's 
I'lnt it F ir Kockaway, X. Y. The following extract is taken from an article in tlie "Engineering Xews" : 
^ '^^^ ' "The oround here offered a verv poor base for foundations, and it was necessary to excavate to a depth 
f 10' or nioix' to hardpan. Upon this^ concrete bases were laid 4' wide, 18" in depth, and running the entire 
1 H of the buildincT These bases were spaced 6' to 7', center to center. A sectional plan and elevation of the 
f 1 flnn .uul fiooi" is oiven in the illustration. Upon these strips of concrete brick piers 20" square were 
foundation and floois ^^^^^ ^^^^ ^^^^^ ^^^^ boiler-house floor. A false floor was then 

;^rt;;hte'o^^^ Piers,:nd over the whole was spread a layer of concrete. While still soft tins 
budt, J^^^^ . Metal, and then by another layer of concrete. Upon this was placed a 

:::,:;rt:f l^P^iied and then tl. add^ion of more of concrete completed the floor. 
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DOCK BUILDING IN NEW YORK 

F'^'^'^nnn^ 'T ^'^'^^ P-" ^'o- 60, North River, New York. Tl.is pier 

IS 1,000 feet ,n length and 100 feet in width, and is one of niany being constructed by the Dock De- 
pa..t„.ent of New York City for the constantly increasing foreign traffic and the de.na„.l f ,o„, Trans- 
atJantic Lines tor larger facilities. 

In this instance, the san.e as in the adjoining pier, No. 61, the pier proper is built on piles with heavy tin> 
ber f ran.e, over wh.H, . , i., , „f ,,„,rete 6" thick, reinforced with Expanded Metal, the purpose bein. to 
un.te the entire hundred thousand feet of area in one n.onolithic slab. 

The work was designed by the Dock Dej.artn.ent, of which John R. Ben.scl is Chief Engineer 
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PhtlTur'°T' F-'W bridge, acro.ss the Schuylkill River, at 

1 1 Inlad Iphu., iurn.shes a typical exan.ple of the special application of Expanded Met 1 to one of th 

neeessarv";:;:r^^^^^^^^^^^^^^ ^TT' ^^^^ " -'''^^ '^'^^ ^ 

fear tl.t un,ua, settle.ett : 7:^^^^^^^ t urn necessitated driving additional piles. Through 

footing for the pier proper, a reinforce e: „ ;^ ^ rrx: ;,'!^^ ' '''''''' ^"'^ 

provide for an e,ual distribution of pressure Th! n,l, af d ^'^^ '''' '''''''''' 

about 5.000 square feet were used in the '""""'^ ^'^^ '"^ ^'^ P'^^ 

ing entire satlfaction '^^'""^ ^''^ -'"P'^*'^'' Kars and is giv- 
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REINFORCED CONDUIT AT NEWARK, N. J. 


IN viow of a (loiil)t still uxistino; in tlh' miiuls of 
>()UU' I'lit'liKcTs as to tlio ability of reinforced 
c'oiicrc'ti* sewers or conduits to successfully with- 
stand internal })ressure due to a head of water, the 
foUowino' descri})tion and acconi})anying cut of the 
Newark, N. d., conduits are oiven. The data was ob- 
tained throutjh the courtesy of Mr. Morris R. Slu^r- 
rerd, iMi^ineer of Water l)e})art]nent, Newark, N. J., 
and detailed information is given in the report of the 
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Tenth Annual Convention of the American Society of 
Municipal Improvement in a paper written by Mr. 
Sherrerd. 

There has recently been completed in Newark 4,000 
feet of single and 1,500 feet of double 60-inch con- 


duits built of concrete in the proportions of 1:^^:5 
reinforced with 3" No. 10 Expanded Met^d. At times 
the conduits are subjected to pressure resulting from 
a head of 45 feet. Before finally adopting the rein- 
forced concrete form of conduit, sections were built 
and subjected to pressure. Referring to these ex- 
perimental sections Mr. Sherrerd states: '*A section 
of single and a section of double were built. The 
double conduit was built practically as a monolith, but 
the construction of the single conduit was interrupted, 
and a horizontal joint was made in the section. Both 
of these sections were tested under hydraulic pressure, 
wooden heads being bolted to the ends so that the 
sections could be filled with water. The single conduit 
gave way at tlie horizontal joint under a pressure 
supposed to be about 15 pounds, the pressure being 
accidentally a})plied before the time set. The double 
conduit was tested up to 35 pounds, which was as nuich 
pressure as could be obtained with the heads used. 
The concrete showed no signs whatever of weakness, 
and this section has been inc()rj)oratcd as part of the 
permanent work." The engineer also states that after 
a little cx})erimenting the conduits were built in mono- 
lithic masses as easily as they could have been built in 
any other way, and that an expansion joint was made 
at the end of each dayVs work, which was approxi- 
mately 30 linear feet. These joints opened perhaps 
1-3J^ of an inch without serious leakage. A careful 
comparison of costs was made in which it was found 
that the reinforced concrete conduits cost $5.95 per 
foot for a single line and $11.75 per foot for a double 
line of ()()-inch conduit as against $14.00 per foot for 
single line and $28.00 per foot for double line of 
cast-iron J)lpe of the same size, exclusive of excavation 
in both cases, and that a total saving of .$40,000 was 
eff'ected by the use of reinforced concrete. 


FOUNDATIONS 


IN the development of footings and foundations in 
general, where from the nature of the soil it is 
necessary to increase the bearing area and at 
the same time^conomize space, the jjractice has ad- 
vanced from the old stvle of wooden crib work through 
numerous stages to plain concrete and footmgs of 
steel rails or beams imbedded in concrete. These two 
forms, while possessing infinite advantages oyer the 
preceding methods, are nevertheless susceptible of 
further improvement. In footings of steel bean.s u.- 
cased in concrete the latter is merely a bmdmg and 
protecting material, in many cases reinforced con- 


Crete is preferable and decidedly more economical than 
the steel beam form, as in the former the metal may 
be placed to work to the greatest advantage in resist- 
ing tensional stresses and the concrete is utilized for 
resisting compressive stresses. In every instance the 
introduction of Expanded Metal in connection with 
the beams may be shown to be a decided benefit toward 
securing both an equalization of the load and an eco- 
nomical construction. In plain concrete footings the 
projection of the footing courses are comparatively 
small, necessitating a series of courses to obtain the 
desired spread. This in turn requires a greater depth 
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of concrete, more excavation and in many 
cases valuable cellar space is occupied by the 
footing courses. All of these disadvantages 
may be eliminated by the introduction of Ex- 
panded Metal reinforcement into tlie concrete. 
Generally' speaking, a reinforced concrete 
footing designed for given conditions of load- 
ing will [)e a})proximately one-fourth the 
depth of a })lain concrete footing designed 
under the same conditions and will cost from 
15 to per cent. less. In addition tliere is 
saving of >})acc' and inci-easud safety, the un- 
reliable tensile strength of plain concrete hav- 
ing been replaced by a reliable ten>ion member 
of metal. 

In foniidations w hei'e })iles ai'e driven and 
ca})])ed with concrete, inserting Expanded 
Metal materially reduces the thickness of con- 
crete and iiiNuiVN an ecpial dlsti-ibution of 
pressure. 

In many instances where eontimious aiu 
foundati()n> would otheru ise be necessary, clusters of 
piles mav be driven or piers erected, at suitable inter- 
vals, and !lie latter spainied by c()m})aratively shallow 
reinforced concrete girders, upon which the super- 
structui-e may be erected direct, resulting in a sub- 
stantial sa\ in<'' of time, labor and matt rial. 
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EXPANDED METAL SPECIALTIES 

IN })r( vious pages tlu ri' have bei n shown many 
illustrations deserl})tive of the uses to which the 
larger pro})ortion of the product of five Expand- 
ed Metal factoriis in this country is put. In the erec- 
tion of buildings, this material is used in almost every 



Figure 115 

portion of the structural ])arts thereof. It is also being 
largely used in the equipment and furnishing of man\ 
classes of buildings. It has been used in many as 
guards for windows, for enclosures of elevators and 
stairways, and in other instances as railings. It is used 
in many large factories also to enclose a portion of 
each floor, which constitutes a tool room or stock room 
for valuable materials. 

We show illustration herewith of a very large use 
for the matei'ial in the construction of lockers for 'the 
US'? of employees. For this purpose Expanded Metal 
has been in use about five years. These lockers ha\e 
rapidly displaeid the old stvle wooden lockers and are 
also taking the place of wire lockers. The old-style 
wooden locker, consisting of a solidly enclosed box. is 
rarely built wlu re owners have anything like a correct 
idea of up-to-date methods. The wooden affair soon 
l)ecomes foul and breeds vermin, making them unfit 
receptacles for even factory use. Wire lockers, al- 
though they afford ventilation, are not secure, as the 
wires can be })resse(l aside and the conti iits of thr 
locker removed. This is not true of the Expanded 
Metal locker lucause it is impossible to open the joints 
between the various meshes without entire destruction 
of a panel, and this cannot be done without the use 
of some very heavy tools. These lockers are open on 
all sides to admit the great disinfectants, light and 
air, and us the entire affair is made of steel there is 
very little opportunity for lodgment or absorption of 
germs of any sort. 

In Figure 115 is given an illustration of a set of 
lockers installe<l in the I'nion Station of tlie Pennsyl- 
vania Railroad, at Pittsburgh, Pa. 

Figure 116 represents a sliglitly diffe re nt practice 
in the u«ie of Expanded Metal for office and fartory 
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IMPORTANT NEW YORK 
ENTERPRISES 


Figure 117 

use. TIlis is an Illustration of a file case which was 
built for the Cambria Steel Company, of Johnstown, 
Pa. ^ aluable papers, when kept in dark and damp 
places, soon are destroyed from lack of ventilation, and 
cases of this sort overcome these disadvantages as well 
as make possible the lockin^^ up of file cases which may 
contain documents of more or less value. 

Figure 117 illustrates how a laroe railroad com- 
})any furnishes the best toilet facilities and locker room 
for its employees. This represents a view in the sliops 
of the I^nion Pacific Kailroad, at Omaha. As indi- 
cated in the illustration, the room devoted to this pur- 
pose is all light and airy. Messrs. Merritt X: Co., W^2^ 
Ridge AviMUie, Philadelphia, have been making a 
specialty of these lockers and their })resent output 
averages over per montli. They also are pre- 

pared to make Kxpanded Metal Into any desirable form 
in the way of case-enclosure work. 

In Figure 118 is shown an illustration of a tree 
box made from 2" mesh of Kxpanded Metal, which is 
(i.l' in height and 1^^" in diameter. It makes a very 
strong and secure guard for the 
protection of trees against the bit- 
ing horse, as well a^ the lad with a 
new knife. 

These instances, illustrating 
the varied uses of Kxpanded Metal 
mesh, might be nudtiplied ad Hh. 
The desirableness of a sheet of 
mesh which, without rim, frame or 
border, enables its use will suggest 
many opportunities for practice to 
any mechanical mind. The sheets 
in any mesh can be furnished in , ^^j^^^j^ 
any size desired, and are ^'^^^'l^'-:^?^^^f^i^:,, 
bent into any form desired for es--^- " * 
pecial use. 
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Figure 118 


P will not be amiss, on this, one of the 
last pages of this catalogue, to re- 
capitulate and put into a single chap- 
ter the varied uses to which Kxpanded Metal 
has been })ut in some of tiie most important 
enterprises in and around New York. Just 
at this period, and while reinforced concrete 
may be said to be in its infancy, it is inter- 
esting to know that in practically all of the 
world-famous engineering enterprises Ex- 
})anded Metal has figured in a large degree. 
It might be mentioned that during the last 
six years in the building of new and in the 
rebuilding of old buildings in the Brooklyn 
Navy Yard, Kx})an(led Metal has been introduced in 
almost a scori' of buildings. 

In the erection of the New York Kdison Com- 
pany's famous Waterside Station, Thirty-eighth street 
and East River, J^()(),()()() feet of Kxpanded Metal was 
used in the floors and roofs. 

In the Rapid Transit Subway construction this 
material has been used in practically every (le[)artment. 
In the manholes of the main subway more than 1 ()(),()()() 
feet has been used. It was practically used exclusively 
in the construction of the power house referred to else- 
where in this catalogue, also in the repair shops, in the 
sub-stations, as well as in the passenger stations. 

In tlu' Manhattan, or Elevated Railway system, 
many hundreds of thousands of feet of our material 
has been used in the erection of the special features, in- 
cluding hot-air ducts, hot wells, floors in subway sta- 
tions, repair shops on elevated tracks, etc. 

In the North River tunnel, being built for street 
car use, it has been used in the construction of man- 
holes and other similar work. 

In the vast improvements being made hv the New 
York Central Railroad in their terminal ^N^tem large 
(piantities are being used. 

Likewise in the tumiels and other improx cnients 
to cost by the Pennsylvania Kailroad, 

Kxpanded Metal is an important factor in the rein- 
forcement of concrete. 

It is also being used exclusively by tlu' Subway 
companies (in the construction of manhole covers), 
whose conduits carry all of the tek'phone and tele- 
graph wires in the city. 

The New York Telephone Company make use of 
it in largt' (juantities in their construction department. 

Kxpanded ]\Ietal has not onlv been used by all 
of these large concerns in the reinforcement of con- 
crete, but in many other ways, as indicated elsewhere. 
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THE nicinufacture of Expaiukd Metal is ra})- 
idly extending to tlie various countries of 
the Continent, and unfortunately for indif- 
ferent linguists, new names are being manufactured 
as well. For instance, we have '"Metal Deploye" in 
France, "Streckmetall" in Germany, ''Traliccio Di 
Lamiera Stirata" in Italy, ^^Tragnetzbleck*' in Russia 
and "Metal Desplegado" in Spain. Large quantities 
of Expanded :\Ietal are being used in India also, but 
it is noted witli a feeling of gratitude that as yet no 
one lias liad the temerity to attempt the native nomen- 
clature. 

Our friends of tlie ''other side" have not taken up 
the fabric without careful investigation and having 
subjected it to rigorous tests. In London the dis- 
tinguished firm of Fowler & Baker made, during 1896, 
exhaustive tests of concrete slabs reinforced with Ex- 
panded ]\Ietal. Details of tliese tests will gladly be 
furnished upon ap})lication and the following quota- 
tion from their report gives a general idea of tlie re- 
sults: "This summary shows that the use of Ex- 
panded ]\Ietal in the case of 3 ft. 6 in. span increases 
the strength of a flat concrete slab from six to eight 
times the strength for carrying an uniform load that 
it would have if made without Expanded IMetal ; and 
in the case of the 6 ft. 6 in. span the strength is in- 
creased to ten and eleven times." 

In the reconstruction of the Elswick Works of 
Armstrong-Whit worth Company, after their partial 
destruction by fire. Expanded Metal was used through- 
out. It was not selected, however, until searching pre- 
liminary tests had fully demonstrated its worth. These 
tests were made before a select committee of the North- 
(>rn Architectural Association ( England) and have been 
summed up as follows by ]\Ir. A. C. Davis, F.C.S. : 
"The New Expanded Metal Company have reason to 
be particularly proud of this achievement, as not only 
in the satisfaction of so eminent an engineering firm, 
who, unlike most ])rinclpals, were personally able to 
ap])reciate the splendid character of the work, but in 
having given satisfaction to ]\Ir. Rich, who ranks 
among those who are absolutely at the head of the 
])rofession in the North of England." The Expanded 
Metal floors in these shops carry lathes and other ma- 
chinery used in turning out the heaviest kind of ord- 
nance manufactured by the Armstrong- Whitworth 
Company. 

The most conspicuous of the many examples of the 
use of Expanded Metal in Scotland is the Granton 
Gas Works erected by the Edinburgh and Lcith Cor- 
poration Gas Commissioners. The entire floor system 
is constructed of concrete reinforced with Expanded 
Metal, including the foundations for the retort set- 
tinecs. 


EXPANDED METAL ABROAD 

In the Paris Exposition more than 1 ,()00,()()0 
square yards of Expanded Metal were used in the 
erection of buildings and bridges, the most notable 
being the Mining and ^Metallurgical building, the 
Royal Hungarian pavilion, the Imperial Russian pa- 
vilion and the Pont Alexander III across the Seine. 

A similar list may be given of buildings in which 
Expanded ]\Ietal was used at the Glasgow Exhibition 
of 1901, the Cork Exhibition of 1902 and the Earl's 
Court Exhibitions. 

The New Central Bridewell Gaol, erected in Dubhn 
several years ago, is constructed entirely of concrete, 
the floors, roof and stairs being reinforced with Ex- 
panded ]\Ietal. The general effect, w^hile naturally 
severe, is handsome, conveying at the same time an 
impression of great strength. Another handsome 
building in Dublin in which Expanded ^Nletal floors, 
partitions and ceilings were used throughout, is the 
Royal Victoria Eye and Ear Hospital, of which 
Messrs. Carroll and Batchelor are the architects. 

The Pont Ilyssos, Piraeus, Greece, is an attractive 
and substantial looking bridge 90 feet long and 26 
feet wide, constructed in three equal spans. This 
bridge is entirely of reinforced concrete. Expanded 
]\Ietal being used for reinforcing the decking and side- 
walks and round rods for reinforcing the beams. The 
hand rails are of Expanded Metal, producing a de- 
cidedly finished appearance to the structure as a 
whole. Upon completion the bridge was subjected to 
a severe test by the government engineers. 

^letal lathing and plaster construction in some one 
of the various forms is quite popular in India. Its 
use in all classes of buildings is reported, from the 
ornate ])avilions of the Delhi Durbar to a large num- 
ber of laborers' dwellings along the line of the Bengal 
and Nagpur Railway. Many officers' quarters in Bom- 
bay constructed of steel frames. Expanded Metal and 
plaster present a pleasing appearance and are in keep- 
ing with the surroundings. This method of construc- 
tion is particularly adapted for the buildings of an 
army post, by reason of the rapidity of erection, the 
added protection against fire where the facilities of 
extinguishing a conflagration are comparatively 
crude, the cost of repairs being comparatively insig- 
nificant and the possibility of producing quarters that 
will harmonize with the fortifications as well as the 
natural features of the post. 

We may also add that by the use of a hollow wall 
such as is illustrated on page 23, an air space of any 
desired width ma}^ be obtained, which prevents damp- 
ness and condensation, adding greatly to the com- 
fort of a house at all seasons and pernn'ttlng all pip- 
ing and wiring to be concealed, if so desired, without 
an}^ dangerous results. 
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CONCRETE MIXTURES 

CONCHVyrK is composed of a matrix, wliicli may 
ho cithrr a l\)rtlaiul or natural cement mor- 
tar, and an a<>;gregate of either slag, shells, 
hroken hrick, cinders, gravel or hroken stone. Widely 
varying proportions are used for mixing concrete in 
general practice, and in many 
cases the quantities are gauged 
in so crude a manner as to re- 
sult in a waste of material and 
indifferent concrete. 

The proportion of matrix 
should slightly exceed the 
voids in the aggregate, so that 
each particle of the latter may 
be entirely covered with mor- 
tar. It is, therefore, evident 
that the proportion of voids 
in the aggregate, to be used 
in each particular case, should 
be ascertained in order to se- 
cure the best results. This is 
simply done by filling a vessel 
of kno>yn capacity, level full, 
with the loose aggregate, hav- 
ing previously thoroughly wet 
the latter. Then pour in as 
much water as the vessel will 
contain, and divide the vol- 
ume of tlie water poured in by 
the volume of the vessel, the 
quotient will represent the 
proportion of voids. The 
mixture may then be propor- 
tioned accordingly, which will 
not only produce a better 
grade of concrete, but fre- 
quently affect a material sav- 
ing over tiie conmion method 
of arbitrarily adopting one of 
the usual proportions, regard- 
less of the nature of the in- 
gredients. In general, for 
both sand and stone, the par- 
ticles should vary in size, 
within certain limits, so that 
the smaller sizes shall partly 

till the voids of the larger, thus forming a .stronger 
concrete with a less amount of cement. No hard 
and fast rules can be laid down for mixing con- 
crete, either by hand or by machinery; the main 
object is to secure a thorough mixture of the ingre- 
dients at a reasonable cost. Machine mixing is un- 
doubtedly superior, and is usually adopted whenever 


it is practical to do so; the mixing machine, however, 
does not relieve one of the responsibility of exercising 
the proper precautions dictated by exjxM-ience and 
common sense, one of which is constant and (•()n4)etent 
supervision of the mixing. 

There has been more or less controversy as to 
the superiority of wet or dry mixtures. 'Hk- concen- 
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sus of opinion of a majority of engineers seems to 
favor a surplus of water, and recent experiments and 
experience indicate quite clearly that wet mixtures 
offer better protection to imbedded metals and is con- 
sequently preferable for reinforced concrete. 

Another distinct advantage of a wet mixture is 
that it may be ])lac('d at less cost than a dry mixture. 
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